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It has been said the.tthe most important single 
food to whicl'l we have access is milk. Man, seekin~ for 
an easily accessable source of food. early learned the 
value of-the milk-producing animal. The ori~in of the 
practice of using anima,1 milk for food is lost in an-
tiqui ty. We ca.n only say tha,t it was well established 
at a very early date and is referred to frequently in 
the art and, the--li terature of ancient civilizations. 
However, the very factors which me,de for the intro-
duction of animal into the human diet also provided for 
a very ree.l threat to the-life and health of its users. 
As a culture medium for ba,cteriai ts excellence is 
equal-ed by few substances, perh;.,pssurf'assed by none. 
This becomesj:larticularly t.rue when milk is cc'llected 
ar~d held in stcrage, fcr then the all-im:.vortant factors 
of time and temperature and opportunity for contamiflat-
ion really come into play. All factors being favorable, 
the multiplication of bacteria in milk can go on to 
staggering proportions. When these organisms are 
pathogenic for human beings, mil~-~erne disease be-
comes possible. 
It is not kncwn just when milk was firrst suspected 
as being an agent for the transmission of djisease • 
. ~--------------------------------------
Suppositions and suspicions must have been entertain-
ed by medical ob servore comparatively early, but they . 
could be nothing but suspicions ur.tilthe pioneer 
work in bacteriology in the last centur',{ opened the 
way to a clearer understanding of the causation of 
disease.-
It is the pur,Pose of t.i:I.is the$is to- disease the 
milk.borne e~ide~J. cs of the Uni ted-Sta tes andmethods 
for their prevention. It is obviously impossible to 
discuss all of the epidemics (there have been more than 
1100), but the general features of each particular 
milk-borne disease will be described, together with 
a description of one or more tY1C c;idemice vd""..ich 
illustrate salient points. This work is necessarily a 
copy of the work of many au'thors and is in no sense 
original. Certain mistakes a.re ioevi '"able, t'or there 
are numerous discrepensieA iq the litiera.ture. The 
numbers of epidemiCS, as listed here, certainly 
represent an underestimate. 
Acknowledgements must go to Dr. C. 'W .a. Poynter 
and to the-members of the library staff for· suggestions 
and for aid in obtainin6 data. Dr. H. ,A. Harding of 
"he J}airy rtesearch Bureau and Mr. Harry Iddin~s of 
the lioberts J}airy lIompany haJve contrib~ted !'!lueh in 
the way of valuable information. Dr. Thomas Parmn 
and Dr. Leslie C. Frank of the United States Public 
Health Service have generously su,Pplied me with much 
information concernin6 the ,Prevention of milk-bome 
epidemi-cs and the application and functions of the 
U. S. Public liealth~Service Milk O!"ii!'!~!'lce and Code. 
The problem, as Armstrong andParran (1927) 
have pointed out, is peeularly an American one, and 
for t~t reason this discuBsion has been limited to 
the diseases occur~ng in this countr.y • 
• ILK-BORNE EPIDEMICS. 
General ,Considerations. 
lItilk-borne 2,Pidemics have long been know to have 
certain common characteristics. The healtn officer 
has been a'ble. in numerous instanceo, to diagnose 
such an epidemic by these characteristics even be~ore 
he has had,' an opportunity to study the situation. 
Armstrong and Parran (1927) list them as follows:-
1. Ihe outbreak is ot'ten explosive in onset -
bu~ not alwcys so. 
2. The percentage of cases on the incriminated 
milk supply is greater than the percentage of 
population using that supply. 
3. Cases occur among users of milk, ice cream, 
etc ; therefore children , ";;,;'.;;1en and roe!!l1Jers 01' 
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well-to-do families often suffer higher attach 
rates trJan men and. members of poorer t'amilies. 
4. Malt~plesimultaneous cascs often occur in ~h~ 
same household. 
5. The incubatian periods of a ~iven disease may be 
shortened. 
6. When the infected milk sup~ly is stopped, the 
outbreak subsides. 
There are special features of the dit'ferent diases-
es which will be discussed in tl:..ci,;.· nroner Dlaces. ... 1:: ... 
Interest in milk.Dorne diseases in the United 
States began-abaut 1880. Trask (1909) discussed the 
problemand~epoted a number of epidemics. liis comp-
ilations, together wibh those of earlier authors brou~ht 
the total number of epidemics tQ 179 at that date. < 
Armstrong a.nd Pa.rran (1927) completed thecoIl'ivilation 
to JanuarJ 1, 1927, bringing the total number-to 791. 
They confined their study to the United States because, 
as they state, the habit of usin~ uncooked milk and its 
products is more common in this coun-cry -cnan elswhere 
and because the data from other cC",-,".:lt~ies is 'So inccmp<-
lete as to be almost useless. According to these 
authors, outbreaks of milk-borne disease I'fJay be listed 
according to years in the following manner:-
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Years Outbreaks 
1881-1885 • • • • • • • • • • • • • • 3 
1886-1890 • • • • • • • • • • • • • • 14 
1891-1895 • • • • • • • • • • • • • • 26 
1896-1900 •••••••••••••• 33 
1901-1905 •••••••••••••• 60 
1906-1910 •••••••••••••• 145 
1911-1915 • • • • • • • • • • • • • • 238 
1916 .. 1920 • • • • • • • • • • • • • • 130 
1921-1925 •••••••••••••• 130 
1926 • • • • • • • • • • • • • • 12 
:rotal •••••••• 791 
Thus tae incidence of milk-borne outbreaks rose 
steadily to a peak in 1914, durinG ~~ich year 55 ep1-
df.;:mlcs were reported. 'l'hen came a sharp reduction, 
going as low as 8 for 1919, followed again by a rose 
to another peak of 28 epidemic in 1921 and still 
another in 1924 of the same number. These authors 
b61ieve that the general reduction since 1914 are due 
to betterment of the milk supply over ta-e 'Ce:unt:.ry. 
Harding (1936). obtaining his data from the 
U. S. Public J;1eal~h l::Service,the Health Departments of 
variouB states and from health officers directlYt gives 
the following list of epidemiC occ~rring since the work 




1927 • • • • • • • • • • • • 36 
1928 •••••••••••• 4'1 
1929 • • • • • • • • • • • • 50 
1.930 • • • • • • • • • • • • 48 
1931 • • • • • • • • • • • • 34 
1932 •••••••••••• 33 
1933 •••••••••••• 42 
1934 •••••••••••• 45 
1935 • • • • • • • • • • • • 36 
Total ••••• 415 
This bring the grand total to 1206spidemics 
listed in the United States up to January 1, 1936. 
No one seems to know why more than a third of the 
reported epidemics should have occurred in the last 
ten years. Possibly more efficie:n!; reporting ol:i.nd great-
er interest in puolic health matters has lead to a more 
diligent search for such epidemics. Interestifii$ly 
enough, the locat~ofis of these evidemics has shifted 
from large cities to the sma.ller towns and the nu'&l 
sections. narding has often discussed this and in 
his report on the 1935 epidemics (1936) he states, 
tI There is the usual relation between location of. the 
milk borne epidemic and the size of the commluli ty in 
whick it occurs. 
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"Seven of these outbreaks occurred in such small 
communi ties that the por1111atton is not eiven• Seven 
more were in communities of less than 1000 people. 
Fourteen more, ora total of 28 epidemics, were in 
communities of less +~~n 10 000 wUt.. , -- in groups so small 
that little or no local supervision of healt.hmatters 
was possible. Put in another way, 74% of these epidemics 
occurred in communities so small that the milk sup~lies 
were not under local,health eon~rcl." 
Armstrong and .l:'arran (1927) state that in the 612 
milk-borne epidemics studied 'by them, 42,327 individuali;3 
were affected. There were 410 deaths. They admit that 
the data is incomplete. cince then the year attack rate 
has varied, according to files ot' the U. '='. Public iiealth 
lItervice, but average about 1500 per year. The largest 
number of people afflicted in one year lrecently) was 
2,589 in 1929, the lowest available 1'igure being 636 i'or 
1932. :there is no uniform d.eath rate, it var,iing from 
1es·s than 1% to nearly 10% in di~'::erent yea,rs. 
rtQsenau (1929) listed the number of bacterial dis. 
eases tranmni ttable by milk as twelve. The are :-
typhoid fever, paratyphoid fevers, tuberculosis, food 
infections, diphtheria, scarlet fever, se,Ptic sore 
throat, undulant fever, foot and moulih disease, 
diarrhea and 4ysentery, epidemic arthritic erythema and 
a,nterior poliomyelitis. Armstrcng ~"!l:! PaTron (1927) 
add botulism, epidemic appendicitis and parotitis, 
a dengue-like syndrome. liltilk sickness" may be 
classed here, according to nosenau (1928), ~hough 
the disease quite probably is no~ bacterial in ori~in. 
A general discussion of the sources of milk COB-
tamination may be given at this pOint. Xhe opportunities 
for infec~ion of a milk supply are three fold. namely, 
via the infected milk-proaucing animal, during the hand-
ling of the milk previous to its deliver,y to the milk 
plant, and dur1ng the processinc;?; and the delivery of t.ne 
fin1sned product. Infection of tlJe r:ilk .. .producing animal 
may be 01" two "ypes:: in the first a given disease may be 
primarily present in the animal, as in bovine tuberculosis 
foot and mouth disease, undulant fever and perhaps some 
others. In such cases the ini'ection of the milk SUP.i:ly 
is inciden~al and the ~nifestations of the disease 
inman are enti rely stt.:onclary. 1n the second type of 
animal infection, the animal may acqu1re a disease 
which is primary in man thereby act as a <1isl.ributing 
agent for a disease which probably does not occur in 
cattle in the natural state. S~;tic sore thro~t. 
searlet. :t"ever ttncl dipnt.neria are the chief diseases 
falling into this category. bpec1 t'1c examples will be 
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given during the discussion 01' each (ileease. 
While the carrier of a disease and the act~ve 
case may l.nfect cattle, they reall;- come into their 
own as purveyors of di sease Wht::n they act as milk hand-
lers, dairy attendanl.s and. milK cUst.ribut.ors. Typhoid 
fever, the paratyphoid fevers, diarrhea aftd a.ysentery, 
and also poliom.yeli tis, div,n.ljHer~a. scarJ.et fever, 
SE;.p t1c sore throa.t and undulant fever Imy betransmi tteo. 
"GnJ.sway. 
The indictment, states rtosenau (1929), is stL"Ong 
against raw milk as the chief avenue of milk-borne 
infect:.lon. .nccord.ing to th~s author, no diseases can 
be "Graced to pL·opt::r.ly pasteurizct :lilk. .ri.rmEtrong and. 
rarran (1927) ,found that raw milk was incrim~nated in 
1..,9 oLl1;oL-eaks; pasteurized milk or its prOd.ucts weJ.e 
incL'iminated in 29 outbreaks, certified milk in 3, ice 
cream in 36, bu.1.ter io :5 8,nd cheese in four. In 356 
out.breaks lone a..;en't 0,1 t.rt.1.nsmission was not stated. 
The incid.ence 01' raw mi1,K OO.1'ne epidemiCS in later 
years is more appalling. Harding l1930-1936)states 
that in 1929, 45 01 {.ile 50 epia.tllUCS were traced to 
raw milk, while' 45 of t.he 48 epJ;uv,Ulic;:,v of .1930 were 
traced to the same source. In the latter drouf two 
were due to both r"d.W and pasteurized. !"!ilk.' "".ad one 
was traced to pasteurized milk along. In 1931, 3101' 
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34 epidemics vvere traced tio raw milk, while in 1932 
the figure was 31 of 33 epidemics. In 1933 all of the 
42 epidemiceoccurred after the llse of raw milk. In 
1934, 44 of 45 epidemics occurred after the USe of the 
same, the sing~e exception beino probably trensmi,tted. 
via the same agent. The score was no better in 1935, 
fcr 31 of the 36 epidemics were tro.~slTJ.tted. th;;'ough 
raw milk and the remainder through improperly~pasteur­
ized milk or mixed supplies. The case against raw milk 
is clear. 
Rosenau (1929) states that while the-sole function 
of milk is food and although it is made precisely for 
the homologous species and wae intended to aid in tne 
preservation of the species, it has probably been 
responsible for more sickness and death than all other 
foods combined.-
The case cannQt be laid at the door of milk. as such, 
but the blame must be placed on ou~ =ethons of hen~ling 
this natural product. 
SPECIFIC MILK-BOENE DISEASES • 
.I. Typhoid .:i!-ever 
Since the ea.rliest studies were begun on milk-
borne epidemics, this dieease has led the list· in the 
number of outbreaks. Trask (1909) described 107 of 
.. 
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these, while previous investi~ato~s had listed 27. To 
these the Armstrong and Parran (1927) series added 479, 
bringing the total to 613 at the close of 1926. Later 
compilations by Harding (1936) brought the total to 
836 milk-borne typhoid fever epidemics up to 1936. 
The 613 epidemics ocourring between 1861 and 1927 com-
prised 7'1.5% of all the reported milk-borne epidemics. 
The'479 typhoid fever epidemics occurring between 
1907 and 1927 (milk-borne) affected 14,968 individuals 
and caused 219 deaths. 
has been maintained with remarkable constancy. This 
is best shown in Table 1. 
T-abl.e 1. 
Year Total Outbreaks Typhoid l'yphoid 
(e~ll kinds) u.utbreaks % 
1881-1926 '791 613 77.5 
1927 36 25 69.0 
1928 47 26 55.0 
1929 50 29 58.0 
1930 48 30 63.0 
1931 34 22 65.0 
1932 33 23 70.0 
1933 42 25 62.0 
1934 45 27 60.0 
1935 38 16 42.0 
-c ! 
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Thus there was a total of 836 typhoid fever ~~i­
demics in a total of 1206 of aU kinds, a general 
percentage of 69.3%. 
The national percentage is clo~cl:"!l.Yllroximated. 
by figures fromcompara~ively small areas, notably 
Massachusetts. Bigelow and Forebeck (1927) studied 
. . 
the out'break percentage of typhoidfever in this state. 
Accordin~ to their ~igures, typhoid fever constituted 
69.45% of the epide:!!ics'reported during the period 
of 19.07 ... 1914. From 1915 to 1918 the percentage fell 
Ifl1 Ifl1 the perl' od of to 57.14~, but rose to 70.59~ during 
1919-1923. .l.nstead of improving during the next period, 
1924-1926, it rose further to 77.78%. The persistence 
of these percentages ~s a thin6 !::ficult to ~'p1ain. 
Bigelow and )'orsbeck (1927) discuss another interest.-
ing angle; from 1907 to 1914 about 9.43% of all cases , 
of typhoid fever could be traced to infection via milk. 
l!'rom 19lb to 1918 the percentage declined to 7.83%. but 
little differece could be seen during the 1919-1923 
period, the percentage declining but 0.5%. But durin~ 
the 1923-1926 period the percentage again declined to 
4.1%. 
The case 'percentage distribution of" typhoid fever 
in relation to other milk-borne disea.ses showed no such 
encouraging change however. In the ~period frem 1907-
-13-
1914 typhoid fever comprised 29.13% of all cases of 
milk-borne infections. This rose during the feriod of 
1916-1918 to 32.36%, to be followed by another sharp rise 
during the 1919-1923 period to 62.40%. There was a fall 
to 50.0% during the period of 1924-1926 inclusive. 
Armstrong and Parran (1927) e'tttc.i ~d. the m.cnthl.r 
distribution of the 479 typhoid fever epidemics report-
ed by them. Outbreaks were scattered thrpughout the 
year, but-the 1ieak was reached in Auc;;ust and September. 
The rise to and ~he fedi i'rom this peak was sharp. The 
authors attempt to explain this by saying that the 
opportuni'ties for contaminat~on are greater during this 
t.ime, since ca.ses of· typhoid fever from general sources 
are somewhat more numerous at this time I., nan at others. 
Furthermore, they state, extra help must be hired about 
the dairy during the summer, there".;):" .i.Jossibly introdl.1cing 
carriers who would not other'l~ise come in con tact ~i th 
the milk. Flies are mor@ numerous at this time of year, 
and heat of summer makes proper cooling of ndlk difficult. 
The authors mention an epidemic which occurred at the 
State College, Pullma.n. Washington, in which 60 cases 
developed among students at a boarding house. The same 
milk was used by two other boarding houses but no case-
es resul. ted in them. The only difference found was 
that the first boarding house kept the milk at room 
, 
-14-
temperature, while the a L11ers kept their sU'p.f!lies in 
the refrigerator. 
Throughout the histoIj' of milk-borne typhoid fever, 
'"L 
rawrr~lk has been the chief medium of infection. 1n the 
series of Armstrong and Parran (1927) milk was incrimin-
ated in 444 instances, 133 of these being. raw milk. 
Pasteurized milk was involved in only 21, while the 
character of the milk was not st~.tc1 in 290. .::;,;ven where 
wasteurized milk has been involved, investi~atioa usually 
reveals that·-the milk was contaminated after heating, 
or that the pasteurization process was faulty or not 
actua1~y done. 
The source of infection was traced or the probabil-
i ties established in 373 of the outbreaks listed by 
Armstrong and Parran. JI'i rat and foremost was the carrer 
on the-farm, among the milk handlers and in the Qistrib-
uting plant. These authors list 162 outbreaks traced 
to this source. .La most insta.nces the oarrierwa8 not. 
even suspected until a disastrous outbreak had occurred. 
Harding l1934), quoting from Health News for July '2, 
1934, states that 307 oa~ierscof this disea8~ were 
discovered in upstate New lark in ~he ten year p~riod 
between 1924 and 1934. Si.zty-eight percent of these 
we:e discovered during epidemiological studie~ ineident 
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to outbreaks. Sporadfc cases o:.tten: wc.:cn the b.oalth 
officer that a carrier is a.bout. He.rding has long 
been an advocate of careful examination of Eilk 
handlers to detect carriers. 
l'his same author (1936) quotes the 1935 Kentu:cky 
~ublic nealth Manual on the carrier problem. in this 
sta te all milk handlers were required to have a certil'-
fcate 01 heal~h,renewable each year, to the effect 
~nat ~ney were not carriers of typho~d or paratyphoid 
bacilli. :rhis has been carried. on for ten years, and 
32.200 examinations have been made, with incidence of 
posi ti ve stoOl cul tUL'es being O. 0p. All those ha,Tir~ 
a posit.l.ve at.ool cu.Ll.lt.l:e n.,.ve Ot:en required to. sabmit 
da~ly 51.001 sc:unp.1.es lor 10 days. If no more posi ti ve 
cultures develop, the indificual i6 oiTen a proviSional 
certificate of health for 3 months, after which time he 
just again suomi t nore samples. Only about 15.8% of 
those which were found to be positive on a sinQle exam-
ination actually proved to be carriers, ile1, one--carrier 
was found for eaCh 1464 milk handlers. A dealer emply-
ing twenty persons might expect to have one who occas-
ionally discharges typhoid bacil!~. Many actu~l 
carriers do not const~ntly expel the organisms, a fact 
which makes it more difficult to discover them. 
Miller (1934) states that apparently about 2% of 
• 
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those convalscent from typhoid fever become chronic 
intestinal carriers, a smaller number becoming urin-
ary carri ers. 
However typhoid carriers have not necessarily 
had a recognizable form o:t the diee9.ze. The Armstrong 
and Parran l1927) studies include six outbreaks due 
to-carriers who had not had clinically recognizable 
typhoid fever. :.theca same authors lound that in 32 
outbreaks in which carriers were a.iscovered, 28, were 
f~cal carriers, three urinary carriers and two were 
mixed. The Widal reaction and the routine bacteriol-
ogical examination of both feces and urine have been 
used in the search for carriers. A history of pre-
vious typhoid fever should always lal)le the individual 
as a suspected carrier until rel':;."Jle examinations 
have proved othexwi,e. 
,The plight of the carrier-is not an evniable one • 
Wi thou t cure he is a constant-menace, yet a cure cannot 
be assurred him. Since the seat of the ba.cillar,y 
discharge is often the gall bladder, cholecystectom.y 
would seen advisable. Yet this .. procedure cures but 
75% of those submitting to it and the operation is 
a formidable one with a mortality of 15%. 
The active case of typhoid fever consti tutes the 
second most important source o:f milk infection, account-
-17-
ing for 134 outbreaks in i;;ne .h.rmstrong and Pa'rran 
s(;;ries. It c')uld eE.sily be handled if illness amon~ 
milk handlers was quicKly reported and invest16"S.ted 
by health authorities. 
Exchange of bottles from dwellings housin~ active 
typhoid case~~have accounted for a few wpidemics. 
Characteristically, according tc l ..... ~strone E:.rld-Pa·rran 
l1927), infection through this source causes sporadic 
cases on a given route and not infreq,uently scattered 
cases on other routes. The use of contaminated wa.ter 
j;n washing equipment hEU3 bee" incrimina.ted in some 
instances, while soilage of" cows in polluted water 
has given rise to four outbreaks. Infected cream, 
bu~ter and ice cream have also been implicated 1n a 
few instances. 
The milk-borne outbreaks of typhoid fever have 
certain well established features, accordi~g to rtosen-
au (1929) They are:-
1. There is special incidence of the di£'ease on 
the tract of the implicated milk supply, the 
outbreak often being localized to the route 
of the milk wagon. 
2. The hom.es of the better class are invaded and 
often these BUffer the most. 
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3. The milk supply is 11sua11y raw. 
4. l'he incidence is higher in 7."cmen and children 
than in typhoid epidemics from other sources. 
5. The incubation period of the disease may be 
shortened due to massive dosage of the patho-
cienic organisms. 
6. MOre than one case will occur in a given home. 
~requent1y the appearance of several cases 
simultaneously in a house is the first indicat-
ion of an epidemic. 
7. Clinically the disease is often mild, possibly 
because there may be some attenuation of the 
organisms· due to multiplication in milk.. J.his 
does not occur in water. 
8 .. Outbreaks are 11s11ally small .. 
There have been some notable exceptions to the 
last statement. One of these, the Montreal epia. emic, 
has been chosen as the type epidemi~. 
The .l\l!.ontreal .l'!>pidemic. 
The city of Kontreal was visited by a typhoid 
epidemic between lIarch 1 a.nd June 28. 1927. The 
epidemic appeared suddenly and r~~ ~e~rly unch~cked 
for this period. it was the largest one in history, 
involving 5,014 individuals and causing 488 deaths. 
-19-
The affair was iave-stigated by a special board of 
the United States-Public Health Service (1927) and 
the report of this body forms the source of information 
given here. 
The epidemic began aboilt Jtebruary 15th and raj;Jidly 
built up to a peak about _rch 5th. In incidence of 
cases remained high until March 18, then subsided 
sharply until April 20th when a recrudescence began. 
This was sudden and reached tne ~eak on Aay 2nd. ~t 
remained high until May 6th, then tell off' to a fifth 
of its former level by lIiB.y 15. birom then on the numb-
ers of patients among those using ~he implicated ~lk 
declined while the number of secondary cases mounted. 
Investiga.tion indicated that a preponderence of 
the casus occurred among users of the milk of Montreal 
Dairy COMpany Ltd. Of a thousanct i':'1vesti~ated cases, 
90% of the patients were users of this milk and of 
other daiI"'J products from this plant. Furthermore, in 
the various institutions of the city inmate~ using this 
milk developed many ca,ses whi 1e users of other brands 
of milk had no increase over the usual number of cases. 
J. t became evident early in the investigation t.hat the 
water supply was not ~mplicated, since an adjoining 
town used the same milk supply-but a different water 
supply, and still had many cases. 
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~he local health officer recognized the situation 
and did his duty as best he could. .Because ofentireJ.Y 
inadequate help the dej?arlioment was not able to offer 
much aid. 
32% of the cases occurred in children under 10 
years of age, a si6nificant fact according to many 
health authorities. lnvesti&ation of the milk 
supply indicated that it Imd its ori~in at 1200 to 
1500 farms. J.t was estimated tti;.t the milk VIas ex-
posed to 20,000 people. rhe milk was taken to collect-
ing stations in some instances and it was found that one 
ot these used water pumped fro~ a contaminated river to 
rinse the equ~pment and. uten~ils. Many 01' the prodllCi!l6 
far.ms were unsan~tar~ and some of the milk came from 
uninspected farms. 
lnspection of' the dairy personel disclosed that the 
foreman was a carrier of· ty~hoid bacilli. he had had the 
di sease 20 years previously. As far as he knew he b.a.d 
nevel:' caused any cases elsewhere. J.t did not seem 
likely that he could have been t..~e pO').rce of the 
infection, since he did not handle any milk per~onally. 
tiu.t:iously enough, the man who replaced him d-evelo,ped 
an illness which was probably typh:id lever. lie 
promptly disappea.red and could not be traced. 
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lnspection of the plant failed to reveal anything 
faulty about the pasteurizing ap~~tus 9ind methods 
nor otthebot tling and a.el~ veJ.'S unite. Uompany re-
cords suggested, however, that more milk was dillivered 
to the plan ..... nc~n was pasteurized. Later examinations 
sh01J!lt:d. that at about t.he t.ime of the recrudescense, line 
COI.l!1ts of the pasteurized milk were low llOOO per cc) 
but that B. coli was present in the ml.Lk. .Lt was dis-
covered that a pipe line to .. ne bo~ ... .Lingmachine was 
connected to the feed. .LJ.Qc; OI t.he milk and cream 
pasteurizers. "hen ... .nis W(:l.S b.Locked o:ff the colon 
bacilli disapp~~ca, ~ndicating the v:al"'Vt;s were 
lea.k~ng. 
~ne board, in its final analysis, came to tne 
conc.Lusion that the -bulk of the infect~on JnUt>\" llc:I.ve 
of the milk got th.r."ulA.e!.n l#U.e plant without pa.steurization. 
J.hey recomm ... nuca. a more efficient health departmenll, 
c~oser check on pasteurization equip~ent and water 
supplies to collecting stations, and mea.ical super-
vision IO~· "nt: aaJ.ry employees. It was also stated 
that every plant needs a reliable trained :nan in 
charge of plant sanitation. 
II. Paratyphoid ~'evers. 
'-, 
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- tilk-borne outbreaks of these diseases have been 
comparatively' rare. only 7 bein;;:; re1)Orted by Armstronc:; 
and Parran (1927). These caused 434 cases, with 15 
deaths. Xwo outbreaks were traced to &ctiv~ cases 
on farms t three to -carri ers. 
The 1929 Annual Report of the Surgeon General 
of the U. S.Public Health Serviceliated 2 epidemics 
'L 
in 1927. Nene were reported in 1928. 
Harding (1930.1936) has 1iEtci 1 epidemic in 
1929, with 38 cases and 1 death, one in 1931, with 22 
cases and no deaths, 1 in 1933 with 17 cases'and no 
deaths. There was 1 epidemic in 1934 with 400 cases 
and no deaths and in 1935 there were ~ epidemics with 
50 cases and no . deaths. All of these occurred in users 
of raw milk. Carriers were incriminated in 4 of these 
outbreaks,active Cases in the others. In all respects 
these diseases behave epidemioloc;!;ically as tYJ}hoid 
tever. No doubt some confusion between these and true 
typhoid teverhas occurred. 
The single epidemiC occurrinc ~ith Certified milk 
was reported by Williams (1925). Sixty intants and 
children were involved. there were no deaths.l'he 
epidemic occurred in New Rochelle, N.Y. in 1924. The 
onset was sudden, the cases ap.l?earing between arch 
5 cnd May 8. When the milk of the incriminated dairy 
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was stopped on ilJay 7, no more cases appeared. Every 
patient used the milk. A number ;: ~t="ults us1u<:; the 
milk reported milk gastric d.isturbances. One inter-
esting feature was that the Single dia.gnosed adult 
ea.se occurred in a. 40 year old individUal. who was on 
a Sippy diet. Exami!4atiO!'lA of the milk handlers 
showed th&t one of them was a. carrier of Salmonella 
scilottmull.eri. 
A small epidemic occurring in Ames, Iowa was 
reported by Levine and Eberson (1916). In this epi-
demic it was found-th?t the wife of the milk dealer was 
a carrier. She washed and filled the bottles, which 
were not sterilized. 90% of the ];r'<tientsdrenk the 
mil.k of this dealer. 70% were in children under l.4 
years of age. 
A repati vely larcle epid emic WB.S reported by Wade 
and McDaniel (1924). Tnil3 occurred in patrons of the 
Union Cafeteria, Uni Yersi ty of Minnesota, as .i\Il.inneapolis. 
The epidemic began r~rch 4, 1921 and ran until April 
13th of the same year. There were 106 cases with 2 
deaths. 78% of the cases developed between Niarch 14 
and March 21. lhe list of cases included 84 students. 
1 member of the fa.culty. 7 emplc~- oct'!' of th.e Cafe and 
14 outsiders. Inv-estigation of the epidemic proved 
that 103 of the cases had eaten at the restaurant within 
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two weeks of the onset. One hundred hs,d consumed milk 
as a beverage or on cereals or in coffee. :.t'he incuba.t ... 
ion period of those who l'u;l,e eaten but one meal at 
the Cafe was 2 to l~ days. 1\[0 re than a third ot' those 
infected had been immunized against the disease 3 or 
4 years before thi s epidemi C occul'red. 
Investigation of the possible of trans-
mission quickly ruled out all foods but milk. This 
Rdlk, delivered in 50 gallon bulk lots daily, was 
pasteurized. but was IJoured out into 1)i tellers by 
ki tchen attendants before ·oein~ served. When the 
steols of these attendants were examined it was found 
that four were carrying B. paratyphosus B. One of these 
had had an acute gastro-enteritis between Me.reh 15 and 
l\Iia.rch20. It was not possible to actually trace the 
epidemic to these individuals, though the implication 
was strong. The authors of thit: r·~?o.=t believe that 
the~t epidemiC strikingly indicates the neceesi ty of 
routine examinations of food handlers. :;&'urthermorethey 
feel ths,t all milk to be consumed uncooked should be 
pasteurized Rnd serv,~d in the original containors. 
III. The Streptococcal Diseases. 
A. Septic Sore ~hroat 
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This disease. say Armstrong and Parran (1927). 
is probably always milk-borne. In c}w.racteri t resembles 
other milk-borne diseases, ilel, the onset of an epid.emic 
is explosive and is confined to the route of the in-
fected milk suuply. 'there is one feature which is 
very important, the, fact tha,t of all the diseases which 
are transmitted through milk, this one affects more 
indi viduals than any other. The A.rrl1strong and Parmn 
series include 42 outbreaks afl'ecting 21,045 people 
and causing 139 deaths. Raw mill: :7:'"8 respo!:si~le 
in 19 outbreaks, pasteurized milk in 3, certified milk 
in one and ince cream in one. Scamman (1929) reported 
45 epidemics through 1928, affecting 22,431 individaB.l.s 
and causing 187 deaths. The 1929 Annua.l .tleport' of 
the Surgeon tieneral of the' U. S.Publ~c Health Service 
reports that there were 1,080 cases in 9 ej?idemics 
during the years 1926, 1927 and 1928. 
Harding (1930-1936) has carefully collected 
infemtation on epid amics since 1928. :tie reports tha.t 
in 1929 there were 9 epidemics with 939 casee and 13 
deaths. During the next yere there YJere 9 epidemic:: 
wi th 1,116 cases and '1 deaths. In 1931 there were 
6 epidemics with 993 cases a.nd 8 deaths. In this. 
particuh r year the number of cases for all e,Pidem1cs 
was 1,364, with l~he total deathsstand.ingat 24. 
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The number of epidemic dropped to 3 in 1932, wi th 
149 cases and 3 deaths. In 1933 there were 7 epidemics 
of septic sore throat with 515 cases and 5 deaths. Tne 
'i 
total epideudcs of the year were 42, total cases 1,348. 
In 1934 there were 8 outbreaks of 8e~tic sore 
throat with 55? cases and 13 death~. ~ene outbreaks 
occurred in 1935 with 1000 cases and 7 deaths. 
Thus in each year epidemics of ser;tic sore throat 
comprise a relatively small number of the outbreaks, 
yet make up a large numb ex' of the total cases for .all 
epidemics. 
Ra,w milk is incrimina.ted in mes t instances. As 
to source of infection, active cases on the dairy farm 
were the most frequent source in the Armstrong a.nd 
Parran series. Cases on the fa£,m conbined with bovine 
isolated bovine mastitis and human carriers 'W~re less 
important. Scamman (1928) found that 55% of the out-
breaks in his series were tJiaceable to an infected 
, 
milk handler. rhirty percent were traced to the comb-
ination of infected handler and infected dairy herd. 
It has only recently been understood hoW bovine 
masti tis could be related to this disease. Such 
mastitis, or "garget il ,is extremely common in .many 
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herds. 'xhe organisms usu.ally found is Streptococcus 
mastitidis, which is non-.vathoc;;enic for humans • 
.t1.f;cent work in fine,l hydrogen ion concentration in 
ulucose broth, the fermenta.tion of synthetic carbo-
hydrates and the hydrolysis of sodium hip~;urate have 
made it easy ti differentiate this organism from others. 
Jones and Little (1928) threw valuable li~ht on the 
problem when they demonstrated t!".:.:.t u.dders rna;, be in-
fected with hemoly~ic streptococci which are pathogenic 
for humans. l'he organisms usually cred.! ted wi th ca.us-
ing septic sore throat has been known as I:itreptoC()CCU8 
epidemicu6, B,nd J.ts differentiation from other bema-
lyti c streptococci has been -based largely on its 
capsule i"orming tendencies. 
Brooks (1932) and many others have confirmed 
the work of Jones and Little. I;)tea<111y tne evidence 
has been accumulating until the publ~c health import-
anceof bovine mastitis is well reco~nlzed • .&.JLUS .I'L'ost 
and l;arr l1927) reported an epideri C ~f 63 cases in 
:Madi-son, wis •• in 'h.l1ich the only knO,;fi aource was three 
infected cow's in a herd of thirty. One of these 
produced 36 million streptococci per cubiC centimeter 
01 milk. 
Guriously enott~h, the' states in whieh public 
heal~n control has long been active, ~ew lork and 
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NJassaChusetts, have also lead the CCU!!try in the 
number or septic sore throat epidemics. J.n discussing 
th~s brooks {1933) found that ur; to 1933, 63% of the 
epidemics of this disease occurred in these two states. 
He believ~s that. many epid.emics are missed in other 
ate.tea, e1 ther due to "missed" cases, or to lax report-
ing. Possibly, he act.mJ.ts, O~.nC.l· Bt.i:'-. ... c:S a.uCO!H .. .L"OJ. 
it by adequate milk control, and the di seal:Se may "be 
au .. lAa.L ly mO.loe preVi"k..le!:1t Hl ~11ese s"ta 1.6S than else-
where. The author believes, however, tL18;t more eases 
WOUold be t"ounct .11" more st.at.e5 .tl",Ct ~."1 Ud.e1:;1.Uat6 iJub11C 
nealth anministrat.lon. 
:.t.he dift eJ.'ent.iat1on of true septic sore throat 
from true scarlet fever without rash is not easy. 
indeed, wi11iams, iJurley, ~")obe1e ana Ca.stelda (1932) 
B~at.e bhat. nemoolyt.lc streptococci of the Bo-called 
scarlet fever type and 'the septic so-re 'tnroat t.ype 
11l<fty be founato6et.Her ~n r.ne same epidt:IJllc. Jnlrtner-
more, t-ney S1iate, st.J.6ptococci 01" the scarlet. tever 
toxigenic ty,..e have been isolated f'rom clinical septic 
sore throat, and. vice versa. Joney found that a graa t-
er variety of stra.ine of streptocccci ~el"e to be found 
in a septic sore throat epidemic tha.n in a milk-borne 
Swift, Lancefield and Goodner (1935) reviewed 
the present methods of streptococcal classification 
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and concluded that the serological grouping devised 
by Lancefield (1933) was of ~articular value in deal-
ing wi th epidemiologica.l p rob ler:t • '1'11e close rela tion~ 
ship between epidemic septic sore throat and erJsip-
elas adds another confusing angle. 
There have been many references to e.videmics 
of s~ptic sore throat,but tllVO are 1'articularly 
interesting. The first of these was the famous epi-
demic which occurred in Chicago in December, 1911, and 
JanuarJ 1912. This was reported by Capps and Miller 
(1912). The epidemic was explosive, most of the oases 
occurring about Christmas and New Years' Day. It soon 
became evident that most of the victims were drinkin~ 
pasteurized milk from Dairy X. 85% cf thoee with 
seve-re symptoms were users, as were--?5% of the 19 
who died. The dairysuPillied milk to better cla.ss 
homes on the North and South divisions of the city. 
One one route, 51% of the households were affected. 
Ttj,C morbid! tv retio of X users to others was 14 tG 1. v . 
Of 153 n~rses using X milk, 52% developed sore 
throB. t. while in another group of 721 nurses using 
t:tle milk of other dairies only 4.8% developed sore 
throat. In one hospi tal the children were sU;iJ1ied 
with milk from Dair.y X, but the =ilk ~as s~eci~lly 
pasteurized after being delivered to the hosIll tal. 
-
.. 30-
Not a single case developed among the childre, While 
internes and nurses in the-same hospital had many 
cases. At Batavia, Ill., si te of the pasteurizincl, 
plant and center for the herd, consumers of X milk 
tJ.8.d 3.6 times as many cases of sore throa.t as did 
users of other milk. 
The milk had been pasteurized. the 1'1 fle,sh" method 
bein~ used. lt was found th,a.t this Via.s inefficient, the 
temperature not reachine the required level on December 
17,19,28 and 30, and on January 7 and 11. ,1'ne first 
wave of th epide::lic (;tppeared about December 21, reaching 
a peak on December 25th. l'he next peak ~came January 
10-17. Allowing 2 days for delivery and 2 to 4 days for 
incubation, the outbreaks are seen to correspond to 
pasteurization failures. 
Another sig;nificant point v;.::.:;,; :l'Jted by veterinarians 
of the area. They noticed that there was an unusual 
amount of' bovine mastitis about at this time. The 
infection usually started at the til) of the teat and 
ascended into the lactit'erQu~ ducts and ~lands. At 
the same time, eleven of the milk farms had 28 cases 
of pharyngi ti s among i:uuldlers, and 8 of the 11 farms 
had mastitis in the herds. 





The second interes~in~ epidemic assumed the nature 
of a carefully controlled experiemtn, (lui teby accid.ent. 
'rl"e epidemic occurred in May 1936 in Bert$en County, 
N~J. and involved 175 cases with 7 deaths.· The inform-
ation given here is quoted from Harding (1936), who 
in turn quotes the report given by .ilILcDonald before the 
International Association of Dairy and Milk lns-"ectors. 
,i'our hundred fifty quarts of .;;nilk were Eold daily 
from a herd of 35 cows. Of these, 275 quarts 'Were sold 
as rawrnilk, the rest being pasteurized at the farm. 
The outbreak appeared 8Xp1osi vely during the first week 
of May t 1936, ran unabaterl u,.,til May 16th,then 
suddenly disappeared. No cases developed amon~ those 
using the ps.steurized milk, all cases being confined 
to those using raw udlk. It was later found than on 
~y 15th a cow was removed from the milkino line be-
cause of an abnormal udder. This cow had been milked 
in April by a milker who had had a sore throat and 
by a second man who developed a sc=~ t.hroe ..t a f'ew days 
"",; 
-,\L, 
later. Evidently this animals was the source of the 
epidemic. 
B. Scarlet F evez' 
This dieeaec :!"~S long been associated with milk, 




exceptionally numerous. Armstrcn .... ~!ld Parren (19~?) 
reported 40 epidemics occurring up to and includinz$ 1926. 
These involved 3,939 cases with 20 deaths. The Annual 
.deport .. of the Surgeon (,Jeneral Gf the U. S. Public 
Heal th Service I'or 1929 rel)orts that five e,Pidem1es 
each have occurred in 1921 and 1928, involvin~ about 
350 cases and causing 6 deaths. Harding (1930.1936) 
has col1ec~ed data which show that 11 epidemics occurred 
in 1929, with 1,052 cases and 1 death. In 1930 there 
were 2 e'pidem1cswith 42 cases a.nd no deaths. One 
epidemic was reported for 1931, with 9 cases and no 
deaths. In 1932 there were 6 epide:::lies with 148 eazes 
and three deaths. :rhree epidemics occurred in 1953 wi th 
238 cases and 4 deaths. The number of eVidemies draped 
in 1934 to two, w~tn 39 cases and 1 death, and in 1935 
there were also two 6..i?iClemi os wi th 65 cases and no 
dee-the. The great =ajcrity of these occurred in cities 
of less than 10,000 inhabitants and in rural sections. 
Arms~rong and Parran (1921) quote Clark as saying 
that while ordinary scarlet fever shows an a.dult-
child case ratiG of 1 to 48, this is changed in milk-
borne epidemics of this disease t; 1 to 1. 'l·b.~se 
authors feel that this is not so commonly observed 
now in this country. But Godfrey (192SJ studied 
21 outbreaks and found that 51.1% of the 1,362 cases 
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were in indiv~duals more than ten years old. 
Haw milk has always been the chief avenue of 
infection, while the active case has proven to be the 
chief a~ent of infection of the _-"_~_1k~UDr)lv 
- - "' .... v· Sca.mma.n 
(1929) found that 82% of 56 epidemics reviewed by him 
were traceable to diseased milk handlers. however the 
milk cow may become infected from the handler and dis-
charge the organisms in the Milk. Jones and Little 
(1928) state that while the usual view is that the 
milk supply is infected directly by the infected handler, 
this is not always the case. Streptococci isolated 
by them trom infected udd.ers rr.atched in all res'pects 
the accepted characteristics of hun~n type stre~tococci. 
The tOXins prodaced by these organisms were neutraliz-
eO. by known scarlet lever anti toxin. Another feature 
of their work was the discovel'Y that scarLet fever 
streptococci are somewhat inhbi tt;;(1 by fresh cows' milk, 
thv:s, the.l Bay t co.stinc doubt on heav.v infection ot' 
milK by human carriers. Arl.ificial i1l1ec{.ion 01" teats 
s.nd udder wa s acco!:.;li shed by them, using £1ireptococci 
isolated from various human infections. 
A typical milk-borne epidemic of scarlet fever haS 
been described by fI ilkinson (1931). Sixty-six cases of 
scarlet fever appeared with explosive 8uctdenness, to-
-
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getherwi th one hundred Ci::""ses of severe sore throat. 
It was found that the epidemic occurred in 20 of 54 
l 
homes using the milk of one dairy-; all of "these were 
on the route 01' one IIlc,n who had had a .. rough throatU 
for a few days ldesqu~,tion took place on this man 
about three weeks later). Only 29 homes in a ~roup 
of 236 weee affected on another !';;.;.te of the ~me 
dai ry • J:he mi lk was the same but trLe deliverer and 
handlt:.t" were dil't"erent than on the first route. 
As tpldemic transmitted by ice cream was reported. 
by .namsey l1925). Thl.B was in j,I'lint, lItictuQan, wb.ere 
8,bout 6 CE;.ses of sce .. rlet fever apDe8.red per week under 
orciinary circumstances. Then suddenly 41 cases- appear-
ed wi thin one week. Altogether there were 94 ca.ses. 
Three deaths occurred. Investioation showed that 81.91% 
of' the cases had eaten the ice cream of one .manufacturer. 
It was also discovered thc .. t this rranufacturer, who m.ade 
all the ice cream in the pl~lnt, het'. =f:'arlet fever, c.nd 
had worked for three days after the onset of his illness. 
The organisms isolated from this individual and from 
the ice cream gave j,lositive intradermal filtrate re-
actions in known ,l?ositive Dick reactors. 
liot uncommonl;'" clinical scarlet fever and septic 
sore throat have occurred together in the same milk-
borne epidemic. Willi8.ms, Gurley, Sobele and Ca,st-
-35-
elda (1932) studied hemoljtic strelo'tococci iaole.ted 
from sevend epid.emic8 8o!H't fUll.nd that scarlet fever 
streptococci and the strdin commonly found in true 
septic sore throat~- Str. epidemicus Davis - are 
sometimes found together. Recent studies on strepto-
cocci show that there is much to learn about the 
patho~enic fotentialities of these organisms. 
III. Diphtheria 
Up to January, 1927, twenty-six milk-borne epi-
demics of di..;:htheria .h8.d been re..ir'orted, a:f'fectin~ 971 
individuals and cd.usin~ 6 4eaths, according to the 
Armstrong and Parran series (1927). Two e,l?idemics ea.ch 
occurred in 1927 and 1928, causing 48 cases. ~one were 
reported for 1929 and 1930, but Harding (1932) states 
that there was one epidt::;mic in 1931,~involving 22 caSeS 
with no deaths. Again in 1933 two evidemics a~peared, 
with 19 CB.aes and 3 deaths re.fJorted, and in 1934 a 
sin61e· epidemic of 9 cases was Ie; .. ;;!'ted. There were no 
deaths. 
As in other milk-borne epidemics, raw milk has been 
the chief infectin~ medium. Ei.;.ht of· the epidemics 
reported in the Armstrone and Parmn series were trans-
mitted this way; one was through oertified milk, one 




and bu ~ter. All of the four e.£:id~ios described by 
barding (1932, 1934, 1935) were transmitted via raw milk. 
The active ca.se and the carrier are the chief 
sources of milk supp~ contamination. Arr epidemic 
occurring in Lincoln, l~ebrask:a was described by Waite 
(1914). There was a sudden increase in the number 
of cases occurring in that ci ty in April, 1913. 'J.:he 
increase began on April .21, with 9 cases appearing 
simul taneou sly, and reached a peak on .Ap ri 1 24 th when 
32 new cases were reported. Alto.@.ether 110 cases 
appeared. It was found that these patients r~dbeen 
drinking the milk of one dairy. 
showed that one of' the dairymen, who started working at 
the dc-"iry April 15th, bad consul ted a physician: for sore 
throat on April 13tr.l..· One A~ril 24th, the throats ~:f this 
man and ilis wife contained v~rulent diphtheria bacilli. 
An interesting feature is the fact that only 6 other ca.see 
ap.\:'eared in the Whole city during this time. 
The source of infection is not always traced to 
infected human throats however. Henry (1920) reports 
two outbreaks occurring close toe;ether in iVilliams-
town, Mass. There W8.S a sudden c-;.tnrcak in AUgust, 
1920. iovo:1ving 13 cases. ,b'i ve. of these occurred in 
one boarding house. The kitchen helpers could not be 
-
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incriminated. l'he health officials then sus.pected the 
milk sUp,Ply, since all of- the first 21 patients drank 
raw milk from- this source. Noat. c: tl1e dairymell were 
throat carriers, but one girl milker was f"ound to have 
a diphtheritic infection of a finger. The bottles used 
here hS.,d not been sterilized and "wet-milking" was 
permitted. 
The second outbreak came a. month later and was 
trd.ced to a diphtheri tic teat infection in one of the 
cows. A milker was also found with a diphtheritic hand 
infection. 
McSweeney and Morgan l192e) report a similar sit-
uation in ~ngland. Seven cases of dipht.i.l.eria devel0.pfld 
in six days in a district supplied b~ one dairy. It was 
count that a daughter in the dairyman's fa,ndly w~s a 
throat carrier. It was also found that a nurrioer of 
cows r.tad teat infections, afi.4Jarently superim1Josed on 
cowpox. The shallow ulcers Of! the teats contained 
virulent diphtheri~_ bacilli. 
The largest epidemiC on record is quoted by 
Armstrong and Parran (1927). The epidemi'C ap.\?eared 
in Newport, R. I., in July, 1917. Four-hundred two 
cases appeared, with 50 secondar cases. The only 
common source of infections was :" :m:::lly Qf ice cream. 
~t was discovered that there were two acti~e diphtheria 
;!~ 
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cases and four carriers on the farm su.pplying the milk 
from which the ice cream was made. 
IV. N.lalta J:!'ever and Undulant .h'ever. 
These relatved diseases have only recentll' be~n 
recognized in humcl.fi beings. Both :tre caused by orga.!l-
isms of the genus Brucella. Grayson and Hastings {1934} 
haye correlated the findine,s of earlier investigators 
and state that true ivialta fever in hUInans is caused b¥ 
Brucella meli tensi s,. the cCt.itrine strain. Undulant fever, 
on the other Mnd .. , is c~,-used by bovine or porcine strains 
of Brucella abortus. These are only to be different-
iated by cultural reactions and delicate ae~lutination 
tests. 
Evans (1927), one of the earliest and most pro-
ductive workers in the field, WE..t ~::!e of thc; first to 
discuss huma,n infection .. i th Br. abortus. According to 
her, infection wi t.il this stra,in is clinically indi st-
inciuishable from true IY1alta fever. The bovine and. C8..J;lrine 
straias are very c1ost::ly re18ted. This author also 
states that the diseases are often confused with malaria, . - ~ 
tuberculosis~ acute rheumatism, typhoid fever and 
tularemia. True Er. melitensis is transmitted mainly 
through goats' milk. Twenty cases arc discussed, 8 
of which are proven to be of raw milk origin. 
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Ar.rnstron~ and Parran (1927) report only one 
epidemic of true l~lta lever. Thirty cases aj;/f'eared 
irl Phoenix, Arizonc" in 1922. ':.I.'hese authors, quotin~ 
Lake, sta~e tha.t 27 of these used goats' milk from 
the same source, which the other three may have done 
so. 
Five milk-borne outbreaks of Undulant fe~er 
occurr:ed in the U. S. in 1928 ~ £.cc ~!"(Ung to t!:o 1929 
Annual .H.eport of the Sur~eon General at' the U. S. 
Public nealth Service. 
Carpenter and Boak (1928) fou.nd Er. meli teneis 
va,riety abortus in tne ud(jer~ of 6.087; of 378 cows 
examined in certain certified dairies. Twenty 'per-
cent of the animals carr-ied blood ag~lutinins f'or this 
organism. When strains were innoculated into but.ter, 
they remained Viable for ~O to 80 days. 
These findin~s lead to man.; investiJ;ations, and 
lUng and Caldwell (1929) reported that 851 patients 
and 156 staff members at a SEmi toriu:: 'J,sine Grade A 
raw milk carried blood agglutinins for Br. abortus 
in ti ters of 1-15 or higher. Cows in the dairy with 
an aColutinin titer of 1-60 or lower did not seem to 
discharge the or~8.nisms iathe milk, but 23 of 56 
COTIS w2th a titer of 1-120 or more were discharging the 
organism. 1'0 these authors, presence 'of blood agg-
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1utinins meant infection. 
King (1929) also stated that 20% ot "the raw market 
milk examined by him was infected with Br. abortus. ~he 
disease, he says, is widely -prevalent. in the United 
States. Ine);estion ot' infected milk is an im,J;)ortant 
source of infection in humans, and the control of the 
disease must be brought about by eitner universal ~ast­
eurization of all milk o-r a new code of Certification. 
Hasseltine and ~~ight (1931) reported a small out~ 
break of the disease in Pi truan, N.J. bix cases apl'eared 
rather Budo.enly, all persons invol --;e:l being- COnSl.l1'f:ers of 
raw milk from one dairy. Examination of the herd showed 
that 24 of 42 ani"Jals were infected. l'he JJepartment 01' 
health immedia"tely imJ:'osed a ban on raw·milk and raw 
milk products. The da.irYlDCl.n J:'u.t in a pasteurizine; plant 
and no new cases appeared. 
More significant, perhaps, is the work of Johns, 
Campbell and Tennant (1932) who blood-tested 100 inmates 
of an epileptic hosp~tal wh~ch was supplied wi"th raw milk 
by a he.xa of cows infected wi th Er. abortus. 
of the pat.ient had ,the disease c!i;:ic:;:,lly. 




cases were ambulatory.· The final results of the inve-st-;' 
i<$ation illustrated that. 2,"$ of the .i!atients had active 
infec"tion, 38% showed evioe"ce of past inl'ection and 40% 
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were negative. 
That the disease is also active in ii.ne;;;land is 
shown by the work of Pullin6er (1~31), who f'ouad evi-
dence of infection in 70 of 101 samples of milk trom 
45 tuberculin-tested herds. J:!'ifty-three of 63 1000 
gallon rail tanks were also contaminated by the organ-
ism. Other herds shov,Ied eomnarable results.· 
Camer<?!1 and 'trells (1934) found that 26 cases 
of undulant fever studi ed by them could l)e traced to 
15 herds, the composite samples of which contained 
aglutinins in the m~lk s~rwn. .More tt.tan 20% at the 
animals were infected. ~o cases were traceable to 
herds in which composite sam~Les showed no evidence 
~ 
of infection llllIaryland). C8,ses ic !1:,_~~rstown, Md •• 
declined after infested cattle were eliminated. 
Still another sionificant stud~ was made by Stone 
and Booen (1935) of patients in a tuberculosissanitor1um 
Kbout 6% (66) were found to .Clave suf1i,cient clinical 
manifestations to Vi':::rrant a diagnosis of undulant lever. 
All had been exposed to infected rrdlk. 
The milk was then pasteurized and the herd cleaned 
up. None of those exposed to milk after this developed 
a positive blood agglutinin titer. The blood titer in 
those already ~nfected declined rc..,'idly wh~n t:.i.e sou.rce 
of int"ection was removed, and 25 of those originally 
,-
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having a positive blood titer lost it com~letely. 
Harding (1953) lists a table showing the increase 
of reported cases during the years 1922-1932. It is 
intended to imply that all of these a,re the result of" 
milk-borne infection, 'though pruta::;ly Ii larGe ,.?roport-















• •• • • • • • • • • • • 1 
• • • • • • • • • • • • 0 
• • • • • • • • • • • • 2 
•••••••••••• 24 
• • • • • • • • • • • • 42 
• • • • • • • • • • • • 217 
• • • • • • • • • • • • 649 
••••••••••••• 1,301 
• • • • • • • • • • • • 1,450 
· .... .. ' ..... 1,545 
•••••••••••• 1,407 
~rther reports by Harding (1933-1936) ~ive the 
following fi~ures i·or later .rears. 
undulant fever 










Whe1.n.er tneae figures mean thal> "he disease 18 
rapJ.d.ly spread.ing ~hrougn ~nJ.s counl;ry o~ whether it 
is merely l;Ilt:: J:.t::rJUJ.l, of more effi ci e!:tdia~nosis i s ~~ 
mal; 't~,r of specuJ.al;ion. The case incidence k"er 100,000 
population, according to Harding (1936) is hig;hest in 
Vermont (? 5), Kansa.s a.nd Iowa, in tha t order. while 
Nebraska is 40th on a list ot' 45 states. 
V. Bovine Tuberculosis. 
This disease, once regarded as innocuous to humans 
by no less an authority than Robert Koch, exists prim ... 
arily in the cow. The bacilli may 'be di scharged in the 
milk when tuberculous masti tis (';::'.:Tts, or i t ~i i;;.ain 
entrance to the milk by fecal contamination • 
. &rw milk supplies in Irany places 1B ve been tested 
for living tubercle bacilli, wi th varying results. 
One sueh series was reI)Qrt.edby Toaney, Which s.ad 
Danforth (192?). They reviewed the literattlre and 
found that of 16,700 specj.mens of milk examined by 
46 authors from 1893 to 1925, 8.66% (1ji4S) contained 
living tubercle b~cilli of animal ori~in. These authors 
Lhen undertook to study the situation in (;hicago in 
1923, 1924 and 1925, because, they felt that pasteur-
izatioa had nearly replaced attemr~s to keep cattle 
healthy and because existing ordinances prevented 
authorities from enforcing tuberculin-testing. They 
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took 329 samples throughout the whole ehice'Go area, 
centrifuged them at high speed and innoculated .;uinea 
pigs with 1 co of the sediment. Seventy-one died in 
less than thirty days, too short ~ ti~e to be signif-
icant. Of' the remaining 258, 3.5% developed tuberculosis. 
'''In one county alone, 6.8% of the samples contained 
livino tubercule bacilli. The authors estimate that 
15 million qua.rts of rB"W mtlk per year were beinJ; 
contaminated with the ore;;anisms and that 6,250,000 
of them came from this one county alone:,e. After their 
findings were made public satisfactory ordinances were 
out in torce. 
Pttl1i~er (1934) studied the situ~tion in En61and 
and found. that about 1% of the f1amples camino from 
45 tuberculin-tested herds containe:1. living bovine 
tuberc1e·baci11i. The incidence jumpted to nearly 
25% in samples taken from ncntested herds. Further-
more this author checked the lnilk in 63 1000-gaLlon 
rail tanks and found tha t eve~'y one of them were 
. t r1 ' + 'h +.... 1'", b . l' " coata:mJ.na e",: WJ. v_. " •• e J. vJ.ng 8.CJ. J.J.. When milk,wae 
taken from cows wi th tuberculous me.stitis, dilution 
a million times with clean milk. was not sufficient 
to make the samples non-infectious for laboratory 
an~ Is. Since neither tuberculin-testine nor 
pasteurization have been general~" ?!'acti ced i~l the 
-
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Br1 tish Isles 1 tis easy to account for their large 
incidence of bovine tuberculosis in children. 
Dr. Harding (1935) quotes Dr • .M. P • .HB,venel as 
saying that human infection wic.h bovine tubercle was 
-proven in the United States in 1902 and promptly 
confi !'med in .l:!iurope. It he.s lon~ been acee,pted that 
the bovine strain did not attack tte h~J.r.:!a.n lung, but 
with developments in the line of tubercle bacillus 
"typing, it ha.s been discovered that this is not true. 
Havenel quotes the State Serum lnstitute of Copenhagen 
as saying that they had fourid 26 patients suffering 
pulmonar,y tuberculosis caused by the bovine strain. 
Ra~enel deplores the tendence in the United States 
to accept the work of others. He says that we do not 
know how many of our cases are ca.used by the bovine 
strain. 
Soper (1934) states that wLilc t:':..ere is nc;t douct 
that pulmonary tuberculosis in man can be caused by the 
bovine organisms, such occurrence is rare. He quotes the 
work of Kossel, who found only 5 such cO.ses in a total of 
811. For this reason the dil:lease is liablt:: to be be-
nign, though it may ~evelop into tuberculous meningitis 
or generalized' miliary tubel:'culosi s. 
HardinQ (1932) states that the case percentage of 
bovine strain infection in New York was a%, it was 
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24% in ,h;ng1and and 55% in Scotla,nd (in children under 
16). The bovine str~in WqS responsible for cervical 
adenitis in 90.% of the children tested. 
This same author (1931) a~so quote Vr. T. C. ~c­
Vee~~, of Honolulu, Hawaii.' who states that in the 
islands it was found that 80% of the bone tuberculosis 
was due to bovine tubercle bacilli. Twenty-eight per-
cent of the hospi tal beds for crippled chi1dren'Lllere 
were occupied by surfers of bovine type tuberculosis. 
Recently Price (1932) carei'u:.::. .. · studied the type 01 
tuberculosis occurring in 220 juvenile patients. Of the 
group, 13.6% (30) of the non-pulmonary cases were due to 
the bovine strain. All haa. been drinking raw milk. He 
also noted that the genere,tion of' children who have been 
orou.:;.ht into the world since general pasteurization of 
milk was put in force have failed to develop the diseaBe~ 
Reconsiders thisexcellant evidence that the disease is 
milk borne a.nd thCl,t pasteuriza.tion is essential for its 
control. 
Signifi ca,n t are the f'iti;.ures compiled by Kelly and 
V,eber (1924) in which it was prove~ that the death rate 
from non-pulmonar,y tuberculosis in Massachesetts showed 
little change in the years previous to 1910. in that 
year ~asteurizatlon Was ex tensively introduced into the 
state; the death rate from non-pulmona,ry ~uberculosis 
... 47-
declined nearly 75%. Thus the death rate trom non-
pulmOfialY tuberculosis per 100,000 populatlon from 
1905 to 1909 was 57.7. ln 1920-1~;::3 it WEtS 15.0 
In a~ recent personal communication Dr. Harding 
stated that milk-borne bovine tuberculosis does not 
occurr in epidemics in the sense that other diseases do, 
though he .l1.8.s seen a few l.ru::lt,ances where several members 
of a family have been infected. by the milk 01" a tuberc-
ulous family cow. 
Much credit is due Dr Hard.ing for his enere;etic 
campaign against this disease. Hi s summary of Tubercu-
losis in Cattle and Humans (1934), his extensive quotat-
, 
ion and comments on the Presidential Address of Dr. 
Charles H. Mayobef'ore the itinnesct~ Pu~lic hea1tr.. 
Association, and the more recent discussion of Bovine 
Tuberculosis in the U.S. (1935) have peen his latest 
contributions. 
'VI. lti. ecellaneous lJisea.s€s. 
A. Dysentery and Diarrhea. 
Comparatively few eiJid. emies of this character have 
occurrev- in the United sta. tes. Only six were reported 
by Ar.mstronG and Parran t1927), involving 92 cases 
with 5 deaths. uarding (1929, 193C, 1931, 1935) in 
his yearly surveys of' state and city health depa.rtments 
-
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found one epidemic reported in 1929, with 8 cases and 
no deaths, one in 1930 with 64 cases and 2 deaths, 
one in 1931 with 6b cases and no deaths and one in 
1935 with 131 ca.ses and no deaths. ln the instances 
were the source,was known, a' carrier w~,s i!!Iplicated. 
Ar.mstrong and Parran (1927) discussed an epidemic 
which occurred in ~eva.da in 1914. Ihe outbreak was 
explosive in character, the first reco~nized case occur-
ing on the d.cl.iry fa.rm. :rwentJ-eight cases were invest-
i€>a ted and it we.l3 found that 20 of these occurred in 
children less than 5 years old. Investigation showed 
that the milk utensils were stored beneath the water 
clos.et and that both utensil and closet were ex...;;osed to 
flies. 
·B. Gastroenteri ti s. 
This con~ition is separated from the above diseases 
because of the difference in etiolo6i.cL'f.l o_6ents. One3 
epidemics were reL';Jrl:.ed by A!'I1lstro~ and Parran (1927) 
with 107 cases and no Known deaths. ~ince then the 
outbreaks have been somewhat more common. The Annllal 
report of the Surgeon General of the U. S.Pub~iC "ealth 
Service (1929) li ate two epidemiCS, with 104 cases, 
occurring in 1927 and 1928. 
harding (1930, 1931, 1932, 1933, 1935) reports that 
-------------------------------------------------------------------------------~ 
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1 epide~c occurred in 1930, with 68 cases and 6 deaths. 
In 1931 another outbreak a~.lteared -.l;i th 13 cases and no 
deaths, and another ep~eared in 1932 with 32 cases and no 
deaths. ~n 1933 there were 3 outbreaks, with 125 eases 
and no deaths, and in 1935 five outbreaks occurred wittl 
219 cases and no deaths. 
J!'ou.r epidemics were trc:i.ced to cows with udder in .. 
fections, two to E'.ctive cases ar .. :. t~e Source of the 
others is unk~own. ~w milk, cream or ice cream, and 
cheese, were the chief avenuef! of infection. 
Armstrong and Farran (1927) quote an account from 
nea1th l{ews, Ney rork State Department of liealth, .March 
1924, of an outbreak in wt.i.lch 82 of 132 children in a 
school drank raw milk for one source and became violent-
ill in less than two hours. There was nausea and vomit-
ing, gastralgia, diarrhea, drowsiness and prostration. 
~he infection was short-lived, for all but twenty were 
appare"ntly normal the next day. A non-.t.l.emolytic stre;;>t-
ococcus was isolated_ from the milk ~r.d. from the udder of 
one or the dairy cows. 
Linden, Turner and Thom (1926) re~ort G epidemics 
traced to cheese. Tt ... e 1'i rst occu:!:'red in J.'!S.ine and 
" inYolved 9 'persons. A stre~ tccOCCu.s was isolated .:from 
the cheese end fro:::. the pe.tients. When fed to cats, 
a sLriilar syndrome was produced and the streptococcus 
was recoyered from the infected animals. 
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The second outbreak occurred i"1 K!?:.!1se.e city, 
Kansas, where 22 persons became ill after eating 
cheese. The same sort of an organism was isolated. 
'I'he orl:?;ani sms was somewHat he;;;, t resie tant. since a 
pasteurizinc;. temperature l ex..1.Jerimenta1) ai' 142 degrees 
It. effected. it bt.1.t did not destroy it. 
c. Anterior Po1iomwelitis. 
Three milk-borne epidemics of this dreaded disease 
have been reported in the literature. 
'J.'he first 01 these appeared. ~.: b,t,rine; Yal.ley, N.Y. 
in 1916 and was reported by Dingman (1916) Eight cases 
appeared in two days. Investigation revealed that 
all drank milk from one source. It was Iound that a 
cn~ld on the dai ry fa.:rm. hfl,d neveloped the disease 16 
days before the onset of t1'l,e epidemic .. 
The second outb reak apl-'eared in and a,round Oortland. 
N.Y. in Vecember, 192b. It was reported by Knapp, 
Godfrey and ,Aycock l1926) .hight cases aI/pee,red durin~ 
the course of 11 days. All drank ~lk trom one farm. 
1 t was also learned that there 'had' been a sudden out-
break in the same area three month:: tefcre ..... i th 4 
cases and three deaths. VI "the len ter eight, five 
were re6u1ar customers of the dair~, one ate at a 
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factory and drank milk from the so.me fa.rm and one ate 
food salvaged from a local restaurant. l'.I:1is food in-
cluded various substances prepared. from the incrimin-
ated milk. 
l'he dai r'J in ques I.ion sold about 4% of the milk 
sold in the ci ty and bouJ;ht milk from a number of 
ot" producers. Amon~ these sources wa.s a farm on which 
a boy of 16 was employed as ~ m~1ker. ~his boy had 
beCQr.le ilIon JJece!:".ber ?tIl, but kept working unt.il 
llecember 19th, on wh~ch day his lef~ arm became para-
lyzed. aJ.l cases drank milk from this farm. l'wo cases 
appeared later. 
The third outbreak occurred in ~ngUi,!ld in 1926 and 
involved 72 cases. J.Ile onset of "!..2~ epidemic -r.'as ex-
plosive, 58 cases occurino in 10 (lays, according to 
.nosenau (1928). .l!'ifty cases occurred among the users 
of milK trem one dairy, 19 others amonb CO!lsumers of 
milk from another 11 strib1ltor wno bOUght milk from the 
first. 
D. ~pidemic Arthritic ~rythema 
This disease, a rare occurrence, was first des-
cribed in epi demic 10 rm -by Place, ou tton and .tillner 
{,1926). Sixty cases of the disease appeared SUddenly 
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in Haverhill, IVlass.. in January 1926. 
A short description of the dlseaee would notoe 
out of p~cce here. Chills, vomitin~, intense htadache 
and prostration were tht;; 1'i rst syml:,toms to ap~ear. The 
feve.!' rose rapidly to 103-105, then fell on the 3rd or 
4th day, then recurred and remained remi tt::mt. for some 
time. An eruption ap~eared in 1-3 d~~s on the extrem-
i ties, particularly on the extensOL' surfaces and about 
tne jOints. "'hi s was blotchJ', irregular, maculopapular 
and dull red in color. . The eru.c'tion inc:reased fOr 1-2 
days, then faded, followed oJ desquamation. Joint 
sy.wptoms, such e,o nwell.ine, pain and effuslon apveared 
on the 3rd or 4th day of the disease. The epidemic was 
confined to a small are occ~pied by Lithuanian mill 
WOCKe rs t all of whom drank raw milA f rom one dairy. A 
cramf snegc..tive rod was recovered in the ,j.oint fluid. 
The actual source was not traceG., tho:::.;;;h all o-;idence 
;;iointed to the milk as the avenue of transmission; 
Four hundre cases of e. dengue-like syndrome ap1-ear-
ed in Ch ester, })a., in 1925. Some authorities have re-
~arded this as epLlemic a:r:th-ritic er~rthema. (.n.osenau 
1928). l'he epidemic a,p.peared on one milk route, and 
cases Viere discovered on the dairy farm sUP1Jly1ng the 
milk. Armstron6 ~nd Parran (1927) seem to think t~.t 
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this was streptococcal in nature. 
E. AI)pendici tis and Parotitis. 
A sudden outbre8~ of these two diseases a~~eared 
at Culver NJili tary Aca.demy, Culver, Ind., in 1915. 
This epidemic was reported by ~eenow and ~unlap (1916). 
Ei6ht cases of api,endici ts ap.s;eared in 12 days. 
Only 7 other cases apiieared throubhout t.ile year. A 
viridhns strain of streptococcus was isol&,ted from the 
a.J;ipendices of these patients and from the milk and 
associated dairy products used by t~:.c!"'t. Fifty ,Percent 
of six rabbits innocul8. ted wi th theSE: or,g["ni sms 
developed ap~endiceal lesions. 
Durino the sarrle epidemic a viridans stre~tococcus 
was isols,ted from Steno's Du.cT. of 34 cadets developin~ 
p&.rctitis. A ei!:il·a.r organism was found in a.ssociated 
dairy products. Sev~nt;.'three percent of the rab bits 
innoculs,ted wi th cultures from the ps,tients .develoj/ed 
parotid lesions, while 30% of those innoculated with 
the orgs.nisms from dairy I)roducts developed the disease. 
F. B otuli sm 
Only three cases of this disease 8.1'e listed in the 
Armstronc; and Parran series (1927). 'J.'hase a.utho rs, 
quoting Nevin and Mann tin t.he New YorK State .1)e,Partm.ent 
-
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of Health neport f'or 1915) state th;:;,t cottage cheese 
was blamed and tha~ the organism was isolated tram the 
cheese. All the patients died. 
G. Foot and Mouth Disease • 
.ttosenau l1928) states that this disease, thou""h 
primary in cattle, occasionally occurs in children 
after the ingestion of milk from infected animals. 
Fever, vomitin3. heat and drfness of the mouth, 
accompani ed with s,n eruption of pea-sized vesicles in 
mucous surfaces and abO~l.t the fingers, are the most 
commonly observed symptoms. No descript~ons of 
epidemics were available • 
H. Milk Sickness. 
This disease is probb.bly net of bacterial origin, 
but beco,use it is traceable to milk it :rna.; be included. 
It is primarily a disease of cattle. :rhepioneers 
in this country suffered much from it. Of historiea.l 
it caused the deaht of' th th fl· . e mo er 0 ~~ncoln. The 
disease is rare now. 
Armstrong and Farran (1927) do not list any 
outbreaks of the diees,se.· He,rdine:; (1934) lists two 
outbreaks iO: 1933, with 10 cases 2.!:d. 1 death. 1\.c0 o::d.-
ing to Rosenau (1928) the disease maybe bacterial but 
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probably is due to poisoning of milk cows by the ray-
less goldenrod, Aplopap~us heteroQhyllus. The disease 
disap~ears in sections where the sod is broken and 
timber land cleared. 
THE CONTROL OF M!LK-BORNE DISEASES. 
The safety of a milk sU1,ply, say Topl'ey and 'tiilson 
(1936), depends upon its freedom from pathogenic 
bacteria. These or~anisms come from one of three 
Boarces. j!'irst there is the infected udder ol the 
dairy cow. From this comes bovine tubercle bacilli, 
Brucella abortus, .and some streptococci and -stal)hylo-
cocci, and under special circumstances, such organisms 
as the diphtheria bacillus. 
The infected. human nasophar" r~ i: the eec ... nd sou.rce 
of contamination of milk supply and from this source 
the organisms of the stre~tococcal diseases and diphther-
ia are usually disLributed. 
Thirdly, contamination of' the hands of workers and 
of the w8,tar supply by infected excreta may lead to the 
infection of a milk su.pPly. TyphOid fever, the :vara-
typhoid fevers, dysentery and food pOisoning may be 
transmitted in this way. No raw milk can ever be 
regarded as completely safe for human consumption, 
-
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these authors point out. 
Rosenau (1928) put it 1'1 even stront-er fashion. 
lie says that no one shou.lddr~nk raw milk unless it 
is gUCtrante-ed by the health officer that the same is 
safe, and no health officer would give such a milk a 
safe bill of health. 
Milk-borne epidemics have been recognized for 
more than fifty years in this country, yet we still 
see 30 to 50 outbreaks per year, e !lu!!!ber cO!!l,paraJ:)lc 
to the number seen at the turn of oentury. 
A review of the list of diseases which are t~ce-
able to milk at once indicates t~~t here is a-situat-
ion about which something must be done. Obviously 
control of the situation must be brought about by 
simUltaneous attacks upon the various sources of 
infection. 
All health authori ti es now recommend the rou tine 
practice of heating milk to a tempere.ture which in no 
way damages the milk and for a time which brincl.s about 
the destruction of the patho6enic organisms which 
might be contained in itt i.e., ~asteurization. 
Pasteurization. says Rosenau (1928) ordinarily 
reduces bacterial numbers in milk 00"1 
"",- ..... ,- '. 
~onsent the thermal death-point of the tubercle 





efficiency. In most instances these or8anisms die with-
in 30. minutes if exposed to temperatures of 136 degrees 
.i!'., and are always killed if the temperature is raised 
to 140. In handline:. large volumef' ,:f ~i1k, however, 
the temperature is raised to 142-145 in order to give a 
satisfactory factor of safety. 
tiosenau (1928) also states that milk heated to 
145 degrees F. for 30 minutes undergoes no changes. 
Hi~her temperaturec do cause changes, as decomposition 
of protein, loss of organic phosphorus, preCipitation 
of calcium and magnesium salt, etc. Carbon dioxide is 
driven out and the emulsion is disarranged. t~uick 
boiling does not affect milk calcium as much as does 
high temperature pasteurization :c: longer reriod. 
The amount of visible cream or "creaming ability· is 
affected at tem;pere.tures of 146 degrees Jr. and aboye. 
Prucha (1927) studied the effect of ~asteurizat-
ion of milk upon milk flora.. .rie found that when the 
temperature was maintained at 140 degrees, the counts 
"'1 
of milk dropped from 16,000,000 to 24,000 and from 
100,000 to 17,000. But when the temperature was 
raised 5 degrees, the counts of milk containing 5 
million bacteria per cc were lowered to 1 million in 
10 minutes. No known pathodenic orgs.uiems cs.U survive 
efficient pasteurization, except t ::0::8io1y, those v:hich 
"''--~--------------------
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ma. ... ~ e..v;:i st in spore tonne 
Pasteurization is accomplished by one of two 
general processes, according to Putnam (1929); either 
the holding method of the ltflashU method may be used. 
1n the for.mer the milk is heated to 142-145 degrees 
F. and held there for 30 minute£. Vats, ei the:;.' large 
or small (pockets), the continuous flow method or the 
in-bottle method ~ay be used. The "flash" method consists 
of heating milk to 160 degrees F. for 15 seconds and 
then immediately cooling it. ~his method has been 
condem.fled by many health a-U-chori ties~n the grounds 
that too often the heating has been uneven. 
The process, technical as it is, is not without its 
difficulties. liorth, Park, Moore, rtosenau., Armstrong, 
Wadsworth and Phelps (1925) undertook the most extensive 
study of commercial pasteurization ever done in thi s 
country to locate the most common <;:::1.ci!1eerlng defects. 
They li st these as: dee,d ends (of .pipe), in which milk 
is not heated thoroughly, valve leakage, foam and splash 
in pastleurlzers and detect~ve continuous 110w regulators 
wilich allow tIle ill.ilk to flow through the itast.eurizer 
at ~. too re.:pid rote. .l)efective thermometers were also 
d " c e d 1.' n n es "'hese aut"'J.ors also 1." n'si st ~s ov re . ma.y cas • • .  
on accurate record being kept in the dairy. 
Pasteurization is 01' paramount importance and 
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saves :ma.ny ~ives. Buts says .nosenau (1928) it d.oes 
not render filthy milk less so. It im~lies precaution, 
protection and ...:revention. .1~ re,PNsents the best 
ir,o':lrance e<~ain~t tb.e di sea,se for both the consumer and 
and industry. Pure milk is better tha,n purified milk. 
Even clean milk should be pasteurized, for no method 
of' control and no inspeotor can Bee missed cases and 
carriers. 
Accordin.:;,to the Preliminax:;.~ 3~~ort of t!:c Commi tee 
on Milk Produotion and Control (1931), pasteurization 
should be required where ever pract~ca,ble. it is not 
intended to replaoe sanitary production and clean and 
wholesome milk, but to provide a factor 01 safety. 
:.rhere should be inspection of the farm and plant, 
examinations 01 the milk and finally pasteurization. 
Walker t1928) states that tnere are three general 
types 01 control in enforcement of ordinances and 
statutes, once these le~al standards are put in force. 
Licensing of the dealers, grading of milk and the 
invoking of penalties are the most 'V::.lue.ble means. 
The United ~tates Public fiealth ~ervice Has 
oompiled a model ordinanoe and code, embodying th~ 
most modern throught in dair~ sanitation. This 
has been apJ?roved by the bervice and by the Bureau of 
DairJ lndustrJ tu. s. nepartment of Agriculture). 
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Also the U. S. Pu'olic liealth l::)crvice has -created tue 
Public ueal th ~ervice' Sani ta tionAc.~l ~~ry H oard, a-
group of experts who are quali1"~ed to deal with all 
aspects 01' milk prod.uction and distributi'on. l'he 
J:;oard consists 01' eleven men from t.he PUGlic nealt.h 
l::)ervice. the nealth J)epartmcnts of six states, the 
U.i::5. lJepartment of Azriculture, the trerti1'ied lltilk 
Producers Associat~ono! ~merica. the ~airy & !ce 
liream Machinery &: ~uJ?plies Associat.l.on 8,nd trom the 
International ABSOC.l.at.l.on ot< Milk ~ealers. A brief 
discussion of this ord.inance and coade is presented 
he rewit.h. 
l.'he Milk urdinance and ~oard vI ~he u. o. 
J:'ub.LJ.c .ttea.lt..h oervice. 
AS the name ~mvlJ.es this treatise is div.l.~ed Luta 
two part.s • .1:ae first., l"ne or<1inance p~·ope.L. aet.s lor",n 
the conditions under which milk may be produced, handled 
and sold. The second part, or, the milk code, is pro-
vided for explanation and interpretation of various 
parts of the Ordinance. There were devised fer 
adoption by City, county, district and sta.te L,0vern-
ments. With it is included a sLert en9,blins f';Jrm by 
which a governing body may adopt the Ordinance and Code. 
this places the Ordinance in force and makes special 
provision for the fixing of penalities and for the 
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the repeal of parts of previous ordinances which are 
in conflict wi th it. 
Because of its length, the :: rli !l~mce and code 
cannot be given in full. However a review of the 
various sections and the interpretations of these will 
present the most pertinent facts of modern milk pro-
duction, hancUing and. control;-
Section 1: this deals expressly with definitions. 
Milk must contain not less than 8% of milk solids not 
fat and not less than 3t% of milk fat. 
Cream must contain 18% butter fat or more. 
Skirmned milk contains less than 3t% butter fat. 
Pasteurization is defined as the process of heatins 
every particle of milk or milk prc~ .... "..ct~ to ~.n arbitrary 
temperature of 142 degrees F. for 30 minutes-. l'his is 
theholdinb process of fasteurization. The term also 
applies to heatin~ of every particle ot milk to 160 
degrees F. for not less thatl 15 seconds, or any other 
mE;thod approved by the state health authorities. 
Adulterated milk and milk products, milk producer, 
milk distributor, dairy or dairy farm, milk plant and 
health' officer are also defined. The average bacterial 
plate counts are listed as the loe;ari thrrlic StVerage of 
plate counts of the last four cc.Ltie~~l.tive S6.!!:i/leS taken 
upon separate days. Average reduction time is taken 
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to mean the arithmetic averages of the reduction times 
(in methylene blue) of the last t'our samples taken on 
consecutive days. 
Grading periods refers to the period 01 time the 
health officer designated, but it :::,',::.::t not exceed 6 
months. According to the Code, 3 months is a good 
.l;-eriod! though more expensive than the 6 months period. 
The grades are to be announced reoularlJ. 
Bac'terici Cial l'rocess refers to the destruction of 
ba.cteria b;r any :::lethod or substance which the health 
officer believe effec"tive and which is satisfactory for 
use in equipment and which does not threaten the health 
of the individual. Several be,ctericides are listed as 
complying wi th the ordinance. :1:he first is calcium 
hypochlori te. :.rhe stock soluticr.. ;'1':'.;' be made of 12 
ounces of the chemical to a gallon ofwater; and a 
teaspoon of this t~ each gallon of rinse water is 
considered to be an effective ~ermicide for hands and 
udders. Sodium hvnochlorite seems to be as effective v" 
as the calcium salt and is used in the same way. 
These instructions are desi6ned to 6ive a solution 
containing 100 parts of available chlorine as hypo-
chlorite per million. The inspector must bee to it that 
the dai~J is using hypochlorite solutions of the proper 
strength. The Code oives detailed directions for the 
"''--~------------
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application of the orthotolidin test :for chlorine. 1'40 
other form of bactericide is permitted, unless the 
inspector is satisfied tr~t it is satisfactory from 
all viewpoints. 
Section 2: this deals eXj.Jlici tly with the 'pro-
hibition of the sale of adulterated, misbranded or un-
graded mi~k or ~ilk products. It also rr~kes it unlaw-
ful for a person to possess such zril!: or milk products 
except in a prlvate home. According to the code this 
section is to be used in preferring charges against 
those who are guilty of these things. 
Sec~ion 3: this section makes it unlawful for any-
one to sell :milk~without a permit from the health of'!icer. 
Such a permi t must be di s;;layed on the deli ver.J vehlcle 
and may be revoked by the health officer if the 
permi ttee becomes a mens.ce to fublic health. '.1:his is 
-
a re6isi..ra.tion devide c~nd gives the health officer a 
mel-hod of controlling the sale c: ..Jill..:. 
Section 4: thi 5 l)rovides for the labeling of all 
~.ilk and milk containers a,s to ne.,me of contents, the 
grade of the contents, whether or not the product is 
pasteurized and the ne,me of the producer or the 
~asteurizin~ ~lant. In the case of Vitamin D milk, 
the designation must also be included and also the 
source of the vitamin. The health officer has control 
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over the size, color and wording of the lables. This 
section also provides that all establishments serving 
Hdlk or milk products must disDlay a notice stating 
the lowest ~rade of milk or milk product served. The 
iciea of'~his is to encouraee the consumer to buy by 
grade and thus gradually force out the lower grades. 
Since many cities do not s~ecify that all milk be 
of hioh grade, this section is of par'G~cula,r value. 
It also enables the health officer to see to it that 
all degraded milk is so marked. It also .prevent tli6 
dealer using any distinctive termistl.pon his label, 
as "natural Milk." This requirement was made because 
the term 1 s mi sleadin.;;, and may militate against the use 
ot pasteurized milk. In ~,!'; ""uch as fI cows milk was in-
tended for calves, it cannot be regarded as natural 
milk for human babies (Committee on .Milk of the 1932 
Conference of State and Provincial Health Autaorities). 
The health officer should see to it that the proper 
grades for various brands be correctly displayed in all 
places in which milk is sold or served; tr.lis is to 
~e on placard or menu card. 
Section 5: this important section dee.ls with the 
ins,Pection of farms and milk plants by the health 
officer. In Case 01' vi.olations he may make a second 
inspect~on within;) days and the second inspection 
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is to be used in determining the 6rade of the ,Product. 
One copy of the report ia to ·be .. c.;ted. in a cCrlspicuous 
upon an ~n8ide wall of one of the farm or plant build-
ings and the second one filed with the health de,Part-
ment. Practically, it is desirable to ins,Liect the 
farm several times during the gradin6 period, and the 
dairJ plant should be inspected at least ever3 2 weeks. 
If one or more violations are discovered on two suco.ess-
1ve inspections, the plant or farm is to be irr~ediately 
degraded. Strict enforcement is said to make for a 
better and friendlier relationship between the health 
officer and the dairy industry. 
Section 6: this deals with t~e e~emi~ation of 
milk and milk products. During each 6rading period 
at ~east four samples of milk are to be taken and 
tested, the san~les beine collected on se~arate_ 
da.ys. Samples of other milK k,roducts and of milk 
an sold in Etores, !"estaurants, etc., are to be 
examinaed as often as the health officer deems 
necessary • 
The methods of examination should include bact-
erial plate counts, reductase tests a.nd such other 
chemical and physical examinatic::c :;>s the health of'ficer 
desires. This may include bioassays of Vi tamin D 
content in Vitamin D milk. -The results, should they 
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fall outside of the "requirements of the grade in which 
the milk or milk product was formerly classed, are to 
be sent to the .producer or di stribu tor immediately. 
Then, in less than a week, fresr. ::::;.""!:;::es mar :0 taken. 
This time gives the operator a chance to correct anything 
not in order. Furthermore, the Code em~Illisizes that 
samples to be used for gradin.;; j"Jurl?oses should be ta.ken 
while ~he milk is still in possession 01' tIle dairY-IDa!l. 
Any other practice would be unfair. 
The technical details of the bacterial counts 
-
and of the methylene blue reduction test are fully de-
scribed in Standard Methods Of ~ilk Analysis (1927) 
and neea not be described here. The recorr~ended method 
of recording the counts is to use the 10eari thmic average. 
Taoles are listed in the Code for ~'Stemining this 
figure. .Heduction time is to be recorded in arithmetic 
ave rag.e s and i!;radin6 is to be based on these figures. 
Sect~on 7: At least once ever:l six months the 
. 
health officer sllall announce the grades of all milk 
Ed1.! r.l~ 1k prod".lcts "flb.ich are to be c.onsumed wi thin the 
the city or district. A series of standards are aiven 
in this section. They are:~ 
I. Vitamin v Milk - this shall be only of Grade 
A raw quality, or certified or ~rade B pasteurized milk. 
II. Certified Milk:- this ic =:!k which r.c~ts the 
requirements of the American Association of Medical 
. ~. 
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.ilk Gommissi oners a.nd is l)roduced under the sUj?er-
vision of the medical ~ilk Commdssion of the Medical 
Society of the county and of the State Board of health. 
or of the ci'ty· . f t - Ith .p.f"; o coun y nea o~~_ce~. The stand::.rds 
are fully described in Methods and Standards for the 
Production 01' vertified Milk l1936) and will not be 
discussed here. 
III. Grade A Raw Milk: .... .!lis is milk "the avera~e 
bacterial cou~ts of which do not exceed 50,000 per 
cubic centimeter, and the reduction time of which is 
not lees than 8 hours. This must be produced under 
san~tar.y requirements which are extensive and exact • 
:rwenty-six items are included. J!'or purposes of dis-
cussion these may be conveni~ntl~ iivided inte several 
groups. 
The first of these deals with the dairy cow. 
PhysiCE;,l examinations and tuberculin-testinl of the 
herds bye.. licensed veterl.!lA,rian aPl-'roved by the State 
.Livestock sanitary authority must be done at least once 
a year. The standards for this are to be those approved 
by the U. S. Department of Agriculture, Bureau of Animal 
Industry. Such other examinations as the health officer 
deems necessary may be made. 
In the second group, reQuirements are set forth as 
to the dairy barn. its lightinz, vcntil~ticn, cleanli-
-66-
ness of floors and walls, the cow yard and manure dis-
posc:d, and the milk house and its Cosl...I'Uction and clean-
liness. 
One or more toilets must be provided on the farm 
a.nd they must 'be of such location and construction as 
to not pollute the surface sailor t!:e water supply. 
Furthermore the water supply must be adequate and safe. 
Utensils mus~ be approved deslgn, properly cleaned 
and disinfected before use and r~ndled in such a manner 
that the surf'ace wi th whic.n 1.i:1e milk comes in contact 
ib not conte~in~ted during milking or during storage. 
~n the third section, provision is made for clean-
ing the cows' bellies, l'lanks and tails and udder and 
teats -before milkin~. Any abnormali ty in tIle apJ!ear-
ance of the teat or udder or of tne milk itself is to 
be noted and milk from such sourCC;3 discarded. 'l'he 
milker must wash his t~nds, disinfect them and d~T them 
before milking. Wet~hand milking is prohiblted. ~he 
milker's outer clothin~ must be clean. 
~ach pail of milk mtU'lt he removed. immediately a1ter 
being withdrawn and cooled to 50 de~rees F. or less 
wi thin 1 hour; the milk must be held at the.t temperature 
until delivery_ If it is to be delivered toa plant 
or receivin6 station this must be done within 2 hours, 
or the milk must be cooled and kept cool until it can be 
-67-
delivered. 
As for the ;e=30nal health of the workers, they 
must submit to any examinations of any kind which the 
health officer thinks necessary. ActivE: tuberculosis, 
di,phtheria., typhoid. and the paratyphoid fevers are the 
diseases usually sought for. According to the Code any 
person havinb a positive widal, !;:; the absence ot' recent 
typhoid immunization, should be excluded. 
Dr. Grade B Raw Milk 
This is milk the avera6e ba.cterial counts of which 
at no time exceed 200:000 "?er cubic centimeter, and the 
reduction time of Which is not less the.a six hours. 
The- sani tar.,f requirements are simila.r- to those of Grade 
A .Haw Milk, but less strict. For exam'ple, tic;;,ht wooden 
rloors and gutters may replace wooden ones, and white-
waehint~)-of the barn is not reC:i,uired. Th.e- milk may -De 
cooled to 60 dedrees F or less, instead 01 50. Personal 
health examinations of employees E:-e ~ot !'e"Cluired. 
This allows the production of a milk far better than 
that produced in uncontrolled communities, but not as 
good as Grade A P8..w .&Viilk. 
V. Grade C Raw Milk 
This T~lk ~~6t et no time r~ve more than 1,000, 
000 bacteria per cc •• nor he.ve a reduction tilile of less 




strict than above. 
VI. Grade D Raw Nilk 
This dces not meet the requirements of Grade C 
Raw Milk and must be labeled "cooking only." 
VII. Grade A Pasteurized Milk 
This is Grade A Raw .Milk or Grade B Raw .Milk Which 
has b~en pasteurized, cooled and bottled in a milk plant 
conforming with certain sC:i.ni tar" requir~.ffients and the 
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bacterial plate couts of which never e;(ceec. 30,000 ~er 
cubic centimeter. Twenty-three items of sanitation are 
included in the Ordinance and interpreted in the Code. 
They may be di scussed in several e;,eneral Qroujis. 
'.rhe first group deals W~ th the floors, walls and 
cbilings, the deoro, windows, lighting and ven~ilation 
facilities of the rooms in which the milk~is handled. 
Cleanliness, water-tit$ht floors, proper screening and 
good lighting and ventilation are the essentials. 
The second group of rec;j.uiremen ts deals with the 
placing of the rooms for variou£ C,.,>crc.tions in. the plant. 
Pasteurizing, cooling and bottling sheill not be done in 
the same room as the washing and bactericidal treatment 
of miscellaneous containers and equipment. Furthermore 
ca.ns are not to -De unloaded tn e1 ther of these rooms 
because of the 0P1/ortuni ties for contamination, espec-
ially by flies. There should be no bypass around the 
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pasteurizer. 
Toilet rooms should be seFarate from other parts 
of the plant. be, properly cleaned and screened, and kept 
in a good state of ventilation and repair. ,Warm runnini 
water, soap "'.!ld individv.aJ, s8ni tary towels are to be 
provided for hand washing purposes. ~urther.more the 
water supVly must be safe and sufficient. 
Al.L piping and fi ttin6s should be large enough to 
be easily cleaned with a brush and should be smoothly 
finisiled and not easily corroded. The same applies to 
all other containers and equipment. 
All trash and wastes are to 't'c =_i 9:;;06e1 of via a. 
public sewer, covered garbage cans or other approved 
means. 
One of the most iml;'ortclnt re'iuirements is that all 
equipment must be subj ectecillo some sort of 'oactericidal 
tl'0atment' i~edio.tel:T before use. All demountable ap-
paratus must be taken down at least once a day fore 
cleaning. The assembled equipment must be sterilized 
by hot water, steam or chlorine solutions. If hot water 
is used, it must be circulated at least 0 minutes after 
the tempera ture at the outlet hr..c _'~ached 1'70 J.e.-.;.rees 
F; if steam is used, it must be circulated for at least 
5 minutes after the temperature at the outlet has reached 
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200 degrees F. With chlorine solutions, it must be of 
the required strent;$th as it escapes from the outlet a.nd 
must be pumped throu6h the system for 8,t least 5 minutes. 
Special provisions are given fOl' c~~e:, pieces .;;f' equip-
ment. 
lliquipment must be handled in such a wav as to avoid .. 
contamination, while bottle caps and other sealincl de-
vices are to be purchased anti. stored in sanitary con tain-
ers. 
The requirements and standards and the en6ineering 
details of the pasteuri~ing equipment are too extensive 
to be described here. Suffice it to say that dead ends 
are eliminated, mercury colurun type thermometers and 
automatic recordin6 thermometers must be used, and 
leak-proof and leak-protector valv~~ ~U8t be installed. 
The accuracy of the temperature control in holders and 
the heatin.j of the foam WHich collects on the t9P of 
milk in vat or pocket type pasteurizers are im~ortant 
features and must be checkeu. vat and pocket type 
'panteurizer cove=s =nst be tight. All holders in-which 
the milk must be 1?reheated must be .£!reheated themselves 
to the pasteurizin~ temperature before the milk enters 
them. Milk and cream which have been pasteurized must 
be cooled immediately to 50 de~rees .F'. or less ~nd 
.-~----------------------
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maintained there; the.ce ar'~ sJ)ecial qualifications 
fo:: coolinz a!)pe,ratus. 
Bottling of the milk is to be done by machine of: 
ap~roved design. Gapping is never to be done by hand. 
These features are yery important from trle public health 
point of view, since it is at these points that pasteur-
ized milk is most easily infectc!. All overfl0w milk 
is not to be sold for human consumption. 
All milk handlers and workmen who come in contact 
with milk must furnish such informa~ion as submit to 
such examinations a.s ('Ire "lACessary to .Jrove that they 
are free from transmissible diseases. ~heBe employees 
must also wear clean clothing at all times and keep 
their hands clean. 
V III. Grade B Pasteurized !>il.ilk 
This is urade C .l:iaw NJ.lk which .flaS been pasteurized, 
cooled and bottlea in a plant conformln~ to the re~u~re­
ments ciiven fo.r Grade A Pasteurize~. :::i lk. The bB.cterial 
plate count must never exceed 50,000 per cc. after 
pasteuri zati on and before delivery. 
IX. (jrade C Pasteurized Milk 
This is 'pasteurized milk which does not meet the 





Grades of Ntllk ~nd milk products which maybe soldi 
two wordin5s are supplied in. l"J:1is section, since some 
cO.clr'lunities prefer to improve their milk sU1JJ)lies by 
g radin6 and degrading, while others prefer to refuse 
permi ssion 'to sell any milk except that in a detini te 
grade or grades. 
Section 9: 1n this section the heal'th officer 
is given authority to degrade ac,. ~ilk at any -I;ime 
if it is evident 'that Said milk no longer belongs in 
the former grade. l'he dairyman may apply at any 
time for re6radino+ In such Ci. case the health offic er 
may take new samples (not Tllo ... ·e "than two 'per week.) and 
if the last four indicated tt..at the grade may b~ raised, 
this is dont; at once. If de~rC:i.dino was done because of 
violat.ions 01 i'tems in oection 7, other than because of 
average plate counts, reduction time or coolin..; tem'p-
eratures, the apl)lication must be accompanied with B. 
statement that a correction has been made. 
10 t 1 f'· d' y -.;, t..' , h . b . t A oection : he sa e 0 ~fI _.-:_ .... c_ ~s pro ... ~ 1 e .... , 
since tnis is a menace. l{o producer or distributor may 
transi'er mil~ i'rom one can or container to another ex-
cept in a bottling room or milk room especia~ly pro-
vided lor that purpose. 1,,11 nUlk must be placed in a 
fi~1al contairer befere beine; delivered and all rest-
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aurants, etc,m must sell the same in. the origina.l 
containers. All containers must be cleaned before being 
returned to the dist.ribu !.or. J.Jili very 0:1' milk to a.nd. 
recei,pt at' con tai!lerS lrom a quarantined residence .must 
be subj ect to requirement 0.1 tlle be alth officer. 
Section 11: th1.s provides 'that, nulk from outside 
the C~ty limits may not b.e sold wi thin the ci'ty lim! ta 
unless these requirements are met, provided the health 
of'ficer is the outside district is doing his job. 
Section 12: the health officer must be notified 01 
I 
any infections, conta!;!;ious o.C' cC:::;';J."1icable diccases 
Wllich occur upon the t'arm or in the milk plant of any 
producer or distributor. 
l::lect.ion 13: A.ll dairies to be constru.cted in the 
future must COnIOI'm to tne Grade J:\e~u~rements of the 
urdinance and ~ode. 
Section 14: if suspicion arises as to tne ~05Sib­
ility of a milk handler transmitting infecLion, tr~t 
person is to be excluded from milk handlinb. the supply 
is to be eKcluded from distribution and use, and 
adequate medlca.l and bacteriolo..;;ical procedures i'or 
examinatlon of the person and his :;:,,::::;oC:::"El.tes are tc be 
inst:ltu ted. 
t:)ection 15: !.nis ~ind l'::Iection 16 provlde f()r tne 
en!orcement and the penaltles :ror violation 01 the' 
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vrd..Lnance. 
::>ection 17: t.hi s prov~des for t.ne re&Jea,l of all 
past ordinances and. parts of ordin~!lces wnich conllict , 
wi th thiS on e. 
Section 18: If any particular pa.rt or tne ord~nance 
is f'ound to be unconstitutional or invalid for any 
r~ason, the remainder is una!. I ect.ed. 
A personal communication 1'rom .1Jr.· .Leslie C •• 'rank, 
Senior Sanl tar.r bngineer in Charge,vf1ice 01 ..... ~lk 
J.nVt::i/:j~J.bb\,tI~on, u. ~. J:'ub1ic Health Servie e, ata,tea t.t.ia t 
694 American Communities t~ve thus far ado~ted the 
Standard Milk urdinance {March 1937). 
:1'he resu.L ts of t.ne aCT.ua.!. OptX& ~~on or the .::>tana.ard 
vrdino.,nce 1n l'ussou.ri nave been recordea. oy ",J.ark anU. 
Jvn!H:HJn lJ.~':>l.). According to these authors, hi~h inf'ant 
mortali ty in that state broUght requests by unofficial 
civic organizations lGommercial -Clubs and .t'arent-1.'each-
ers .h8socia.tions, J;l;tc) for information resardin~ the 
quality of their respective milk supplies. Investigat-
ion showed that there were no milk ordinances in many 
cities and unsatisfactory enforcement of existi.n6 
ordinances in others. The work ~~~ begun in 1923, with 
a survey and a report. No follow-up work was done.It 
--------------------------_/ 
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htc~~e evident t~t the following was nee~ed for a sat-
isfactory milk sanitation p r06 ram : 
1._Frequent advisor,y assistance to the cities. 
2. An ordinance designed in such a way th8.t gradual 
improvement of the 68,ni tary quali ty of the mi-lk 
could be effected wi thout .... ::.:tcing und_ue '.:iurden 
upon daiIymen, and of such a type that it would 
ap~eal to the average councilman as beins fair to 
all concerned. 
:5. And ordinance WB.S need""d which cordd be adequate-
ly enforced wi thout teo much recourse to the courts. 
4. Adequate state personell were needed to advise and 
assist the local milk ins~ectors. 
In 1925 the U. S. Public- Health Service Standard 
Milk Urdinance and Code were adoj.Jted by the State :Soard 
of Eealth. This was done because the previous frogram 
had not solved the .vroblem milk-bc~c t,:r;;hcid. fever was 
on the increase, and because the Standard Ordinance as 
its program of enforcement constitute~ a remedy for most 
of the difficulties already encountered. FUrthermore it 
was the most effective method ava.ilable. 
'!'he O:r-di!1ELnce ~!'.S easily passed in many ci ties 
and easily enforced. It was effective in securing a 




promoted the per capita consumI)tion 01' milk. 
Two men were assioned to the work in 1928, one 
bein~ from the Public heaJ..!..h Service. Letters were 
se:'lt to various cities to learn if they would be inter-
ested in the ~lan. One third of the state pro~ram 
was devoted to interesting other cities in ,passage 
of the ordinace, one-third to training of city milk in-
spectors, while the remainin~ parts were spent in makine 
surveys of the work of the Ordir .. :::r.~e :::~nd to s..:'-icial 
problems. 
Inprovement of the retail raw milk sU.t;,kllies (in 
ret;ard to cows, dairy equipment and methods,and e,R1ployees) 
is shown by the fact tha.t t.hese rose froID' 56% ccm'pl~a,nce 
to 85.8% com,filiance to the Ordina,nce. It was most 
marked in 19 cities which had s~ent 6 months or more 
under the; ordinance. --
Previous to the passage of thi s Ordinance, not 
a single city l~d practiced routine inspection of 
sources of raw milk to plants. Lhere was an improve-
ment of from 39, 9'~ to 75.8% aver e.:c eO!!l:21iance to the 
ordinance in 17 cities. 
The avera~e ratings of £;asteurization plant sani-
tation imj,Jroved from 52% to 83% compliance. Much 01' the 




J:here was an increase of 18% in milk consumption. 
Jolla aut.hors state that. the hel-:- C'f Ohe."""l-yers of ,'" ~ 
Commerce, P~trent-'J:eachers Associations and other c1 vic 
organizations can be a ~reat .flOwer. Once the ordinance 
is passed it must receive the support of city offJ:cials 
and ci tizens, and the J.att.e:r;' are best ap.i;iroached through 
Success in a oiven community is pro~ort.unate to 
t.he qualifications of the inspector and the sU .. 1Jort and 
direction he recei ves from his superiors. -J:he .i?lan works 
best when backed by the State Health l)o&.rd. hnfcrcement 
may be made vossible in small c(;:::..;.~i -ties bj"'" t:.l.e c:.roup-
ing of several under one inspector. Tht; sani taI".l inspect-
or 01 the county health unit is the 106ica1 individual 
to enforce the pro6ram in small communities with a county 
heal th u!'li t • 
The Ordinance and Code, com~rehensive and construct-
ive as it is, is not without its critics. Many of the 
criticisms are af minor thinc;.;, however. None, perhaj?s, 
is better qualified to jude:;e the ordinance-than Dr. 
H. A. HB.rding. Chief' of the Dairy Hesearch Bureau. 
A query addressed to him b rouzht ~ :rc:,l:~ l'Jhi ch may 
be quoted in part: 
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"I note your comment on the Standard Ordinance ot 
the U.S. Public Health Service. I have come upon 
various cities in the South where this ordinance was in 
use and I think '-iui te uniforml,Y tne at. tit.u te of all 
l~,rties was favorable to the ordi-co.!1cc provided it was 
enforced. 
"The satisfactory working of this ordinance 
practically required the (talivery of the milk from the 
fa.rm twice per day. ..here ~:mch twofold delivery does 
not fit into the si tuation there would undoubt dly be 
considerable trouble in makinJ; the thing work. My own 
criticism to 'the ordinance is that it depends very 
largely upon the bacteria.l plate count for i ts ~radin~ 
purposes. This is a rather weak reed to lean on be-
cause it really does not indicate any tiline;. in which we 
are interested as milk consumers cr ::i lk he.!ldlers. 
tt In the days when milk coming i'rum the farms had 
a germ content of a few million the bacterial plate 
count undOUbtedly served a useful pur.l.)ose in develoll-
in.g milk of a b,etter kee.l?ir16 \iuality. It -r.r:ay still 
.) 
hb.-ve usefulness in this connection in your market • 
. However, in many of the markets the oeneral quality 
or ,milk coming as such is that the bacterial .fllate 
count is a rather clumsy way of controlling the 
situation. 
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n In cOnflection with the Sila!J.G.ard Ordinance there is 
a. previ sion that th~ methylene blue may be used in ,Place 
of the plate counts in classifying the raw milk. J.Ilia 
is a very distinct improvement because the methylene 
blue test is a workable means for this purpose under 
any ordinary condi tiona. It (.u.s.rch 1937) 
Frank (1935) discussed the. C_'>~"inB,ce a!'!1i Cede 
in comvarison to other existing attempts at milk 
control and stated that lithe national milk control pro~ 
gram recommended by the J:lub1ic health Service ofiers a 
solution not only for the nr(\blem confrontini:$ the milk 
consumer. namely, his present uncertainty in most areas 
as to when he is reCeivinG and when not re ceivinQ a,n 
approved milk supply, but also offers the most sensible 
and practicable solution of the 1?roble~ of" the milk 
i no.ustry, namely, its present inabili ty to dis.t,:lo se of' 
enough of its product at a sufficiently attr&..ctive i!rice." 
And again, "The followin5 conc~u:iQn~ tnerefore 
become immediately apparent: 
(a) Every ~merican ~unicipality should exert itself 
to the utmost to deserve a 90 percent rating and thus 
deserve inc..!..usion in the -907'; list published by the 
PubliC Health oervice. ---
(b) Every milk distribuilor should demand early 
adoption and strict enforcement of the Public .health 
. -
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Service Milk urdinance in order that his products may 
attain the consumer prestige which would accompany 
\ 
the inclusion of this city in tne ~ederalJ.y ap,Proved 
list. 
(c) Having secured admission to the approved 
list a municipality should then organise an educational 
program which will repeatedly call to the attention 
of eve~~ milk consumer in the city the food value and 
the safety of milk. The milk distributors could well 
afford, either individually or ~: ~ ~rour, tc distrib-
ute to all milk consumers such articles as 'What 
Every Person Should Know About Milk, II which appeared 
in tHe PUL.lic Health l1.elJrts in December 1934, and is noW. 
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